


: * 


WATER WORKS 
&. SEWERAGE 


GILLETTE frrenten DECEMBER, 1937 


PUBLICATION VOLUME 84, No. 17 


EDITOR 


=ITTSBURGH 


SMETERS 


PW.A. HOUSING 


: PROJECT 
Some 5,000 persons will occupy the Vy) Mi; 
1622 apartments in the new PWA Housing 


Project in Williamsburg, Brooklyn, New York. 
oes BROOKLYN,N.Y. 
The Williamsburg Houses cover twenty-four 


acres or twelve city blocks. It is the country’s 


largest low-rent and slum-clearance project. 


The water supply for this good-sized “town 
within a city”, like that of thousands of other 
towns and cities both large and small, i 
measured by Pittsburgh Water Meters. They 


can be relied upon to give accurate measure- 


PITTSBURGH EQUITABLE METER CO. 


MERCO NORDSTROM VALVE CO 


MAIN OFFICES PITTSBURGH. PA 


ment and long service. 





PITTSBURGH WATER METERS 
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Lithographed on stone by James E. Allen for U.S. Pipe & Foundry Co. Copyright 1937, U.S. Pipe & Foundry Co. 


S ANOTHER LENGTH of pipe is put in place, 


a railroad train roars by. A hundred years cast threyal 


hence the completed conduit will still be serv- 


ing but rail transportation may be a memory. : 
Few things in this changing world are so nearly 
permanent as a cast iron pipe line. It is difficult 


to improve a material, such as cast iron pipe, 

whose attributes of long life, reliability and Castiron and alloy cast iron pipe centrif- 

economy are matters of historical record. Never- ugally or pit cast—for water works, gas, 
é sewerage and drainage service as well 

theless, our plants and laboratories have made as industrial uses involving corrosives. 


significant gains in metallurgical and manufactur- U.S. PIPE & FOUNDRY CO. 
ing methods which are reflected in both our pit SUR se enone 


. “ Foundries and Sales Offices throughout the U. S. 
cast and Super-de Lavaud centrifugally-cast pipe. 











TO MUNICIPAL ENGINEERS 
AND CITY OFFICIALS 







A NEW SEWER HANDBOOK FULL OF USEFUL INFORMATION 















¢ Here at last is a complete, authoritative hand- in the convenient coupon below and mail it to: 
book telling you everything you want to know Armco Culvert Mfrs. Association, 703 Curtis Street, 
about Armco’s improved sewer pipe. Middletown, Ohio. There’s no obligation, of course. 


Forty-eight pages of practical information 


including: Service records, installation pictures, aD 


useful tables and charts. You'll find complete data | 


THIS COUPON BRINGS IT | 


. accurate figures for designing water tight joints Send my copy of the new Armco Sewer Handbook, 





for estimating sewer sizes and comparative costs 


and fittings ... besides a detailed municipal 


. - : Name eistetiet Eniyda 2 mites 
; specifrcation for Asbestos Bonded 























Armco Sewer Pipe. Title_ <i inthinthiliainiaenscdaae 
To get your free copy of this Addvees’. tay 
valuable new handbook, simply fill 
, , WWS-12-37 
} WATER WoRKS AND SEWERAGE, December, 1937, Volume 84, Number .2. Published monthly at 400 West Madison Street, Chicago, IIl., 


by the Gillette Publishing Company. Per copy, 25c. Subscription rate, $2.00 per year; Canadian and Foreign, $3.00 per year. Copy- 
right, 1937. Entered as Second Class Matter, June 2, 1931, at the Post Office at Chicago, IIl., under the Act of March 3, 1879. 
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REAMLINE Stasi 
























@ Mr. J. E. Gibson, Manager and Engineer, Water Department, Charleston, j 
S. C., says “We began to use copper tubing, soft Type K, in 1927 or 1928, 
with the STREAMLINE Fittings, using the solder joint as recommended by /f O 


that company. We have used them continuously since in increasing quantities, Send for 
and we have found them entirely satisfactory in every regard”—and in completely 
addition Mr. Gibson says of the solder joint for underground use, “and we / illustrated 


have no hesitancy in recommending it for general underground work in 
normal soils throughout the United States”. COULD THERE BE A STRONGER 
RECOMMENDATION THAN THIS ? 

Years of service for underground work, under normal conditions of soil and 
water, have proved beyond doubt that STRPBAMLINE Copper Pipe and 
STREAMLINE Solder Fittings are the most modern and efficient materials on 
the market today for this class of work. 

A STREAMLINE service line is vibration-proof—settlement of filled earth or 
water mains does not effect it. It is rust and clog-proof, and its joints are 


Catalog W-3. 


STREAMLINE 


permanently tight. STREAMLINE is the ideal material for many applications PIPE AND FITTINGS DIVISION 
in filtration plants; in aeration lines and in heating coils using the sludge 
digestion system in sewage disposal plants. When your plans call for a MUELLER BRASS CO. 


permanent piping installation—for any purpose, CONSIDER STREAMLINE PORT HURON, MICHIGAN 


CAREFULLY BEFORE YOU BUY. 








———— 
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TO ALL OF OUR MANY FRIENDS IN THE WATER FIELD 


S another year is approaching to its close, we soon will hear again 
A the beautiful age-old message of “Peace on Earth, Good Will 


t Toward Men.” In the world of today, we can all earnestly hope 
that such sentiments will remain in the hearts and minds of all peoples. 


May we express to you our grateful thanks for your kindly con- 
sideration and co-operation in our efforts to be of service; also for the 
many friendships that we are privileged to enjoy amongst you. 


That your troubles be small, and your blessings large, is our heartfelt 
desire, in wishing you a Happy Christmas tide and a New Year filled 
with good health and prosperity. 


(Vier 


Sales Manager. 


INDUSTRIAL CHEMICAL SALES 


DIVISION WEST VIRGINIA PULP & PAPER CO. 


230 Park Avenue 417 Schofield Bldg. 205 W. Wacker Drive 
r New York, N. Y. Cleveland, Ohio Chicago, III. 
¥ 1002 Lincoln Ave. 315 Burke St. 
Tyrone, Pa. Easton, - Pa. 
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CONCRETE PRIMARY LINING 


helps break speed records on 


Detroit Interceptor Sewer 


16-in. concrete walls in place, Sec. 12, Detroit Interceptor. This 
job notable for true alignment, smooth finish and uniformly 
high quality concrete. Using 5 to 6% gal. per cu. yd., strengths 
in excess of 7,000 lb. per sq. in. were frequently developed, as 
shown by test cores. Built by the city of Detroit as a PWA 
project under L. G. Lenhardt, commissioner of public works. 
Leo V. Garrity, in charge of construction. S. A. Healy Co., 
Chicago, contractor. Harvey Kruse, general superintendent. 


USHING on toward completion is a $23,000,000 

sewerage and sewage disposal program for the city 
of Detroit involving many miles of large diameter sewers 
built in tunnel. 


Latest contract completed is Section 12 of the Detroit 
Interceptor Sewer. At the contractor’s option the primary 
lining was made with precast, interlocking concrete blocks 
—a very fast method suitable for the stiff clay encoun- 
tered. On this 5,992-ft. job the contractor averaged over 
50 ft. of 16-ft. diameter tunnel per day of 20 hours, with a 
maximum of 90 ft. 


Here as in many other sewerage programs, large and 
small, construction is 100% concrete. Concrete is not 
merely ideal for sewers; it is unique. It meets any design 
requirements. It lends itself to efficient construction. Its 
moderate first cost, long life, and low maintenance help 
make the sewer investment safe and profitable. 


PORTLAND CEMENT ASSOCIATION 
Dept. 12-29, 33 W. Grand Ave., Chicago, Ill. 


A National Organization to Improve and Extend the 
Uses of Concrete 


WHEN MILLIONS ARE AT STAKE SEWERS ARE BUILT OF CONCRETE 
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... . This has been true for over forty | 
years. @In the building of Elevated | | 
Steel Tanks—as in all its manufactur- 
ing activities, Pittsburgh-Des Moines | 
achieves the ideal of Quality ... at | 
Lowest Cost. Quality in intelligent | § 
design . . . quality in materials, full 
weight and honestly fabricated . . . 
quality in workmanship and erection | 
—at lowest cost to you by means of 
modern efficiency in manufacture and 
the plain ‘‘know-how”’ of experience. 
e Are Elevated Steel Tanks a present 
concern of yours? P*DM maintains a | 
complete engineering advisory service 
at the disposal of any interested au- | 
thority, without obligation. For a con- 
sultation, write to our nearest office— 
and ask for your copy of P-DM’s latest 
20-page ‘‘Modern Water Storage’’ 
Bulletin! 
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PITTSBURGH - DES MOINES STEEL CO. 


PITTSBURGH, PA. 3418 NEVILLE ISLAND—DES MOINES, IA. 919 TUTTLE ST 
NEW YORK, ROOM 918.99, 270 BROADWAY” CHICAGO, 12.22 FIRST NATIONAL BANK BUILDING * 
DALLAS, 1223 -PRAERTORIAN BUILDIAG SAN FRANCISCO. 625) RIALTO BUILDING 






















LEBANON WATER WORKS 
°° 


INDIANA: 
















TELEPHONE 9°! 


son alkali works» Inc. 


s based OM “= 


Gentlemen 
our satisfaction with your products i 
experience with your HTH and chiorine- 
or gteriliziné mains; © tension and 
tallation 5 services nd all pipe 
¢ BIH per join of pipe oF 
per ser t sh ut 
we follow the same proce a usi arger 
of HTH; and in poth cases we vest ov a r s 
pefore cutting jnto serv e use HTH aro d@ ou 
plant where steritizine needs t° pe done, also afte r stor- 
age reservoirs are clean a we sprinkle ATH the ficceTs 
r sewabé reatment plant we use wathieso Lorine 
orinat wage nead of the prime jarifiers» 
ou secon ary e1arifiet: le use 
of fi r beds a the 
uu iarifier: 






FROM LEBANON, INDIANA 


COMES FUR 
THER E 
VIDENCE THAT WATER WORKS MEN A 
PPRECIATE 


HTH” MATHIESON CHLORINE & 
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DOWN GO MAINTENANCE COSTS 


with every length of 


J-M TRANSITE SEWER PIPE 


O OTHER SEWER PIPE offers the same advantages as J-M 

Transite Pipe. Made of two enduring minerals, asbestos and 
cement, it offers exceptional resistance to both internal and external 
corrosion. Maintenance costs are practically zero. But long life is 
only one feature of J-M Transite Pipe. The 13-foot sections are 
strong, but comparatively light in weight—easily transported and 
easily handled. You should have complete information about this 
modern, economical sewer pipe. Write Johns-Manville, 22 East 
40th Street, New York City. 


ON THIS INSTALLATION in acid marshland, Transite’s : 

unusual corrosion resistance is an important advantage. tos and cement, two unusually — 

And the Simplex Couplings used on force mains assure _ durable minerals, J-M Transite 

bottle-tight joints. Pipe is highly resistant to internal 
and external corrosion. 


a 








AS a water works engineer, the Morse The Morse Filter Plant is a tailor- 
All-Steel Filter Plant is offered to made unit. As planned, engineered, and 
you as a new tool. With it you can do_ specified by you, it is built to exactly 
things never before practical in the fit your own particular requirements. 
field of water filtration. If necessary, Its capabilities . . . advantages .. . 
units can be put in for the capacity limitations ... and operating principles 
needed at present with full assurance are covered in detail in the new bulletin 
that additional capacity can be added “The Morse Filter Plant.” Ask our 
economically at any time in the future. nearest office for a copy. 


CHICAGO BRIDGE & IRON COMPANY 


Fabricating plants in CHICAGO, BIRMINGHAM, and GREENVILLE, PA. 


Chicago 2198 Old Colony Bldg. Dallas....1479 Liberty Bank Bldg. Houston 2919 Main St. Boston.1548 Consolidated Gas Bldg. 
New York.3390-165 Broadway Bldg. Birmingham... ..1586 North 50th St. 1551 Lafayette Bldg. San Francisco....1083 Rialto Bldg. 
Cleveland... .2262 Rockefeller Bldg. Tulsa.. 1646 Hunt Bldg. Philadelphia. .1644-1700 Walnut St. Los Angeles...1455 Wm. Fox Bldg- 
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of containers. .and it accounts for the completely 


en” ee 


EBG GETS A CLEAN BILL OF HEALTH ... CONTAINERS GIVEN HYDROSTATIC TEST. All containers 
—cylinders, drums and tank cars—are given hydrostatic tests regularly to insure complete safety in handling and shipping. A 
clean bill of health is insisted upon at EBG. It is the reason behind the exacting EBG system of cleaning and reconditioning 








efficient results that EBG Liquid Chlorine, 
produced to rigidly maintained standards of 
purity and uniformity, gives wherever it is used. 


ELECTRO BLEACHING GAS COMPANY 
Main Office : 60 East 42nd Street, New York, N. Y. 
Plant: Niagara Falls, N. Y. 
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HEN you purchase diffuser plates for your plant you 
want to be sure the plates will give the longest possible 
life and operate as efficiently as possible. Norton experience 
in the manufacture of diffuser plates covers thirteen years 
and has resulted in a plate made of grains shaped to resist 
plugging and with a structure to deliver air in the most 


efficient manner for the operation involved. 
NORTON COMPANY, WORCESTER, MASS. 





NORTON 


POROUS MEDIUMS 


we 
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In 1933, Cleveland selected and installed Mueller-Columbian Sluice Gates 
and Operating Stands for their new Easterly Sewage Treatment Works. 
It was only natural, then, in view of the complete satisfaction these products 
have given, for the George B. Gascoigne Company and the Lundoff-Bicknell 
Company of Cleveland, Ohio, to again, in 1937, select Mueller-Columbian 
equipment for Cleveland's new Southerly Sewage Treatment Works. 
Mueller engineering and manufacturing facilities are at your service. You 
will find their experience in water control projects a most valuable assistance 
to your problems. Data on products, service and costs will be cheerfully 
submitted. Write for descriptive literature today. 


Waa, xe) 
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“Lek ti Suew. WHEN WE INSTALLED 


MATHEWS HYDRANTS 
WE BURIED OUR TROUBLES FOREVER” 














Maintenance men laugh at NO HEAVING. Deep frosts put a 
winter—after they get Mathews terrific strain on most hydrants. The 
Hydrants. swelling force of frozen ground pulls 


; the hydrant away from its main, 
NO FREEZING. There’s nothing 


; ; cracking castings or starting joints. 
that will freeze about this hy- 8 D 8 J 


But not Mathews. It is the one 


drant. Its operating threads 


are protected from above and hydrant surrounded by a loose pro- 


. A tection case. Frost can’t heave an 
below. Its barrel is emptied y 


. : water-carrying part. 
immediately after use by a ying P 


positive and automatic drain NO DIGGING. Plant a Mathews Hy- 
valve. The entire hydrant is drant, and you'll never dig it up. If 
dry except when in use. a truck smashes it, you just unscrew 
the broken barrel and replace it 
from above. The same for overhauls, 
modernizing or grade changing. 


Specify Mathews. It will pay you well. 


manufacturers of SAND-SPUN 


md 
R. D. WOOD CO. wires 


400 Chestnut St., Philadelphia, Pa. *esvy-4¥ty gate valves for 


water works. 
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»..- one common trouble-maker 
that you need never encounter 


A forbidding name for a mean substance—hexachloroethane is the impurity in 
liquid chlorine that causes most chlorinator irregularities. It is the chief con- 
stituent in “‘taffy’’. 


Taffy is a common trouble- maker, but it is one that Pennsylvania Salt 
Manufacturing Company absolutely eliminates from the liquid chlorine supplied 
to you. Here is another instance of the progressive measures adopted by this 
Company to assure you a product of the highest purity. 

This Company is equipped to supply liquid chlorine in any desired quantity 
with the utmost promptness. Our highly specialized technical service is always 
available to help with your difficult problems. 


Liquid Chlorine 


PENNSYLVANIA SALT MANUFACTURING COMPANY : Est. 1850 


Widener Bidg., Philadelphia, Pa. 
Offices: New York * Chicago °* St. Louis - Pittsburgh * Tacoma * Wyandotte 








PENNSYUVANIA/SALT 
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SLUDGE 





MAKES A 
CHEAP COMPOST for your 





USING THE 


Municipal Parks & 


ROYER DISINTEGRATOR 


In the past the organic matter for lawns, 
parks and gardens was derived largely 
from animal manure, but in recent years 
this source of supply has practically disap- 
peared. It is as a substitute for this mate- 
rial that sewage sludge should be utilized. 
It should not be wasted. 


Let us send you details of the machine 
and interesting information on the value of 
Disintegrated sludge as a fertilizing com- 
post. 


The Royer Sludge Disintegrator will rap- 
idly and economically shred sludge con- 
taining from 30 to 60 per cent moisture into 
fine particles at a very low cost. The small- 
est size disintegrator will shred 2 cubic 
yards per hour, using a % H. P. motor. 
Operating costs are low, as also are main- 
tenance and repair costs. 


The cheap supply of compost for munici- 
pal parks, lawns and gardens will soon 
pay for the disintegrator. 


Let Us Send You Descriptive Literature and Prices 


ROYER FOUNDRY & MACHINE CoO. 


158 Pringle St. 


C. G. WIGLEY, Sole Rep. 
3108 Atlantic Ave., Atlantic City, N. J. 


Kingston, Pa. 
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FORCEFUL FACTS ON SEWAGE AERATION BY AIR DIFFUSION—No. 15 





Pre-aeration accomplishes most 
per sewage treatment dollar 


@ For either pees or complete treatment of sewage a short period of 


aeration prece 


ing sedimentation offers the most valuable single adjunct to the 


process as a whole. This step costs less per pound of solids removed, including 
grease, than any other single phase of treatment. 





we VO 
'ae 
Modern pre-aeration tank. Diffusers at right— 
grease skimming mechanism at left. 





GREASE SEPARATION 


The diffusion of air through sewage 
forces emulsified particles of grease and 
oil to the surface for simple removal 
by skimming. This is the most effective 
and economical method yet conceived 
to overcome an otherwise troublesome 
problem. 


REMOVAL OF SOLIDS 


The diffusion of air through raw sew- 
age, even though the aeration period is 
short, causes a definite flocculation of 
solids. This increases the efficiency of 
sedimentation upwards of 20%, based 
on reduction of suspended solids. 


ODOR CONTROL AND 
DECREASED B.O.D. 


The addition of oxygen to sewage in the 
form of diffused air prevents septic 
action or “sweetens” the sewage, thus 
controlling odors throughout the plant. 
Furthermore, the improved removal 
of suspended solids effects a correspond- 
ingly high reduction of B. O. D. 
eee 

When considering aeration proc- 
esses, specify Aloxite Brand Dif- 
fusers. More and more cities are using 
them. They give the greatest efficiency 
and long-term satisfaction. 

Ask for our competent service on 
any air diffusion problems. 





CARBORUNDUM 





THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 


REG. U.S, PAT. OFF. 


Sales Offices and Warehouses in New York, Chicago, Philadelphia, Detroit, Cleveland, Boston, 
Pittsburgh, Cincinnati, Grand Rapids 


Carborundum and Aloxite are registered trade-marks of The Carborundum Company ) 
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Bronx and Manhattan Grit 
Top—Oklahoma City, Okla. Chambers, New York, N. Y. 
Bottom—La Porte, Ind. 


They Are Using Rex Grit 





Collectors and Washers! 


2 é 
’ . * nx py. “Ww Y, Oma UNits) 
Rex Grit Collectors and Washers are installed all _ York, net ae G Baits 
’ * Nhat fs) Nits) 
over the country in both large and small sewage “den on Plant (4 uni 
3 x Lip... -e2ch Jaq its) 
plants. They bring new efficiency —low operat- sa Poe Tlinoa! Cree, Plany (2 Unity 
e . . t ’ ; 
ing and upkeep costs to the job of collecting pont r. “te (1 unit 
, , , ‘ ‘ . “Atlany.” Cl a 
detritus and washing it to render it suitable Sonia Georg’ Plant 3 at 
‘ . ° Atl iv, " 
for easy disposal. Write for complete infor- . Utes Georgi. (2 nity 
; 6 ‘ ee. p Te * 
mation. Sanitation Equipment Division, Chain Racing Fan, Wilant (1 unit ) 
~ Ufa) iscon,; ONsin 
Belt Company, 1610 West Bruce Street, : ellie rou units 
. . . eDaq 7 . 
Milwaukee, Wisconsin. ‘ate Rex G” York (6 nits) 
Tit Wash (1 Nits) 
er Unit ) 


CHAIN BELT COMPANY 





of MILWAUKEE 






Gated? i tine de peat 
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COLUMBIA LIQUID CHLORINE 
is produced in our plant at Barber- 
ton, Ohio, conveniently located on 
fourrailroads and is shipped in single 
and multiple tank cars oflatestdesign 


and in 100 and 150 Ibs. cylinders. 














. ALKALI CORPORA Ty 


ERTON + OHIO 
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QUID CHLORINE 


COLUMBIA LIQUID CHLORINE 



















is nationally recognized as of highest 
purity and uniformity. When you 
specify COLUMBIA LIQUID CHLORINE 
you are assured of dependable deliv- 


ery in clean, trouble-saving containers. 


: “* 
ee re es 
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ACTIVATED / ?.2ds the Parade 


to BETTER COAGULATION 


in 1938! 


‘4 ECAUSE development work this year 
has proved that Activated Alum is 
leading all other coagulants in the produc- 
tion of better tasiing drinking water. 


Why not get the facts before signing your 
next year's Alum contract? 


“When you think of Alum, think of Activated!” 


Samples and full details 
gladly sent on request. 


eeesActivated Alum Lor) 








Office: Works: 
80 Broad St. Curtis Bay 
New York, N. Y. Baltimore, Maryland 








"WHENEVER AIR ACCUMULATIONS 
Are to Be 


Automatically Vented 
SPECIFY SIMPLEX” 





Write for Bulletin 58. 











SIMPLEX VALVE & METER CO. 





6743 UPLAND STREET e PHILADELPHIA, PA. 
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OMEGA PRECISION FEEDERS 


For Liquids and Solutions 


Are built in a complete range of sizes with tank capacities from 25 to 400 
gallons and feeding ranges from | /25 to 200 gallons per hour. 


FEATURES MATERIALS FED 
1. Feed range 100:1 —_ 
we um 
2. Accuracy within 1% Ammmenbeins Geliate 
3. Low power consumption Boiler Compounds 
4. Visible feed Carbon* 
we lags : Copper Sulfate 
5. Simple—No valves, orifices, etc. Bertie Chictide 
6. Small sizes operable by spring motor Ferrisul* 
7. Adaptable to automatic control Hypochlorites 
8. No moving parts in material being — Hydrated 
fed - 
i Soda Ash 
9. Feed can be instantly pre-set Silieates 
10. Empty-tank alarm *Requires tank agitation 


Six Special Precision Feeders are installed in the Easterly and Westerly Sew- 
age Treatment Plants at Cleveland, Ohio, for feeding ferric chloride. These 
feeders are driven from the sludge elevators and are provided with counters 
which record the feed in gallons. 


OMEGA MACHINE COMPANY 


4010 Penn, Kansas City, Mo. 












Right Down Our Alley 


The Bigger They Come 
The Better We Like ’em 


Big special castings that would prove a problem 
for many foundries are right down our alley . . . 
Equipped with ample experience and facilities 
to cast and machine the unusual —the Lynch- 
burg Foundry invites your inquiry. . . . Write — 
Wire — or Phone “Lynchburg” for quick estimates. 





Bell and Spigot Pipe Fittings. From 4" to 54”. 
Cast Iron Flanged Pipe. From 3" to 84". 


Cast Iron Flanged Fittings & Flanges. From |" to 84". 
Super-de Lavaud Centrifugal Cast Iron Pipe. 


Special Iron Castings for the Chemical Industry 


Lynchburg 
Foundry Company 


Peoples Gas Building General Office: 50 Broad Street 
Chicago, Ill. LYNCHBURG, VA. New York, N. Y. 
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5 Gates of Everdur Metal 


(STRENGTHENED COPPER) 


High Strength...Long Life...Light Weight 
and Low Cost 


IVE of these easily hand-operated Everdur 
shut-off gates were installed in the screen 
room of the Rahway Valley Joint Meeting 
Sewage Treatment Works, Rahway, N. J. 
They have but one-fifth the weight of ribbed 
cast-iron gates with electric drive and control. 
Such strong, light weight construction is 
frequently possible with Everdur Metal. This 
non-rust, high-strength alloy possesses corro- 
sion resistance equal to copper. It is readily 
workable either hot or cold, and can be 
welded by any of the commonly used methods 
—making possible fabricating economies and 
important savings in weight. 

Long life for these Rahway Valley gates is Wrought Everdur 

assured by the high corrosion resistance of aearans 7 
he a 3 4X% 
Everdur, and its fine record in sewage treat- 
ment service since 1927. 

Everdur Metal is moderately priced and is 
available in all commercial shapes. Anaconda | 
Publication E-11 gives the history of Everdur Cast Everdur | 
Metal in Sewage Treatment Equipment, Reser- | Primo ? 
voir and Water Works Service. Write for it. 











\25” DIA. HANDWHEEL-CAST IRON 








GREASE RESERVOIR 















EVEROUR 
SPINDLE 














CAST 
¢EVERDUR 




















‘ “ 
3 


10 


EVERDUR is a trade-mark of The 
American Brass Company, registered 
in the United States Patent Office. Everdur Studs, 
Washer Bolts 

and Nuts ——7 





EVERDUR IS BEING USED FOR 


Coarse and Fine Screens, Swing Gates, Built- 
up Sluice Gates, Coarse Bar Rack Aprons, 











| CAST EVERDUR 





= 


erg 











I { 














Effluent Weirs and Scum Weirs, Structural ' 
Scum Baffle Brackets, Troughs, Screen Hop- WEIGHT OF ASSEMBLY 1624 POUNDS 
pers, Orifices, Baskets, Anchors, Ladders, 
Float Gauge Chains, Valv i jae 
wn ee, wi cing . pny Springs, Manhole One of the five shut-off gates ready for installation in Rahway Valley 
Steps, Guides, Walkways, Bars and Plates, 
luts Sewage Treatment Works. Designed and built by Row Engineers, 
Bolts and Nuts. 
Inc., N. Y. Total weight of unit, including cast-iron stand, bearings 





and handwheel, is 1624 pounds. 


AnaCowoA 
cai SILICON BRONZE 


THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities . . . In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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WATER WORKS & SEWERAGE 


E. S. GILLETTE, Publisher L. H. ENSLOW, Editor 


ARTICLES AND 
AUTHORS Scheduled CONTENTS for 
for Future Issues Vol. 84, No. 12 DECEMBER, 1937 


“Developments of the | Year in Water 
Supply and Purification,” scheduled fea- 
ture of our first issue of the year 1938, 
comes from a prominent consulting engl- 


2 Se an ae Pre-Cast Concrete Segments in Sewer Construction............ 443 
Society 0 ungineers, e a 

introduction to — ‘or hatin so an By JOHN D. WATSON 

SEWERAGE” readers. An exce ally — fi 

as eres we have been most fortu- Consulting Engr., Ruislip (Middlesex), England 


nate in securing Louis B. Howson, of 
Chicago, to recount the more important 
developments in the field of water supply 
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rete By DR. H. BACH, Consulting Chemist, Berlin 


“4 Symposium on Sludge Dewatering 
Practice” is to be featured through the 
courtesy of the American Society of 
Mechanical Engineers, under the spon- 
sorship of which a valuable symposium 
on “Mechanical Sludge Dewatering 
Equipment, and its Operation” was 
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staged. The three _ meaty papers, by , . . 

— sa Se Experiences in the Control of Foaming..................-+-.. 457 
manufacturing vacuum sludge 8, 

constitute the ‘“What’s What” in By CHANNEL SAMSON, Supt. of Plants, Departmtnts of 

mechanical sludge dewatering. Going 


; Sewers, Town of Tonawanda, N. Y. 
beyond the features and performance of 


their respective filters, Engineers Pitkin, 
Zack and Feddler present sludge condi- 
tioner (chemical) requirements, cake 
dryness, yields per unit of filter area, and What Cost Leaking Manholes? Be bra Se ca ke ae. Se Sea eel Sela ee eee 459 
costs, for a representative cross-section 
of installations and operating conditions, By A. M. RAWN 
Nowhere else will there be found between Associate Editor, Los Angeles, California 
any two covers, so much authoritative 
and up to the minute information per- 
taining to the modern practice of de- 
watering sludges mechanically. — e 46] 
Cas Gesdinien Soellen af ANU. 5 oo ois ick ce lenvwe ess 
“Reclaiming and Cement Lining Cast 
[ron Pipes” is a contribution from Wil- 
liam S. Staub, of the West Virginia Water 468 
Service Co., Charleston, W. Va., which W. W ae ee 
relates his company’s experience in tak- est Va. ater Operators ee ol eee ee le Van eee 
ing up, cleaning and centrifugally lining 
cast-iron pipes with cement mortar. In 
the report covering the meeting of the 
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Works Operators, to be found elsewhere P 
in this issue, something of the value of By JOSEPH D. CAMPBELL, Manager, Merchantsville- 
Mr. Staub’s paper is foretold in the digest * 

of his presentation. Step by step the Penusauken Water Co., Merchantsville, N. J. 
author describes the design of the clean- 
ing racks, pipe lining machine and oper- 
ations. Factors to be considered, the 


most effective handling, and cleaning and Some Operating Kinks Bae ons Kale drcts Gel aw eh eae eS eae er a ee a ae 477 


lining procedures developed; plus a full 


complement of cost records of lining By A. R. TODD 
plant construction and operation to com- 


plete the thoroughness of Mr. Staub’s Chemist Wheeling Water Works, Wheeling, W. Va. 


worthy paper. 


“Grease Removal from Sewage by — 
Aero-Chlorination” has aroused wide- Georgia's Water and Sewage School Pete She Ce Sb © Sh Re eCw ea wD Sue 480 
spread interest amongst sewage puiant 
operators and designing engineers. So 
much so, that the Baltimore, Md. au- 
thorities have erected a testing plant for . . | 
comparing ordinary diffused air aeration Editoria 
with aeration involving chlorine yas 
application to the diffused air, in a man- 
ner patterned after that employed at 88 
Woonstocket, Rhode Island, and_ re- e 
counted in the May, 1937, issue of Equipment News Bee Ee eee ee EO tn te oo ee a I ee oe 4 
“WATER WORKS & SEWERAGE.” 
Accomplishments attained in the Balti- 
more tests, involving studies of air- " ° 
chlorine ratios and detention periods, Catalogs and Literature Received Rg ai nie oun Seer cas tal oh ahaa ena ota a eee 70 
looking to efficiency with maximum eco- 
nomies, constitute the basis of an article 
by C. E. Keefer, Prin. Asst. Sewerage 70 
Engr., and E. C. Cromwell, Chief Chem- 2 H 
ist of Baltimore’s Bureau of Sewers. Association Meetings Scheduled Nas ih St ie 0 TN ee ed ee 
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Installing mechanical joint cast iron pipe 
for intercepting sewer, La Crosse, Wisconsin. 
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PRE-CAST CONCRETE SEGMENTS 
IN SEWER CONSTRUCTION 


Successfully Used on the Latest London Works; Lighter, Stronger 
and Cheaper Than Brick; Easier to Handle Than Large Pipe 


By JOHN D. WATSON 
Consulting Engr., 
Ruislip (Middlesex), England 


S READERS of these columns will probably be 
A aware, the main drainage of London proper was 

essentially completed about 1870 by Sir Joseph 
Bazalgette. Though considerably extended since then, 
the main works still suffice for the needs of that part of 
London within the jurisdiction of the London County 
Council, which controls all this work. 

Of recent years London has extended very largely to 
the West and North-west in the adjacent County of 
Middlesex and, in order to cope with a population of 
about two millions and to enable several smaller disposal 
works to be closed down, there has come into being a 
very large modern disposal works at Mogden. The new 
works, operated by the West Middlesex Joint Sewerage 
Board, is one of the largest in Britain. As might be 
anticipated, it incorporates the latest in sewage disposal 
methods, including activated sludge, sludge digestion and 
the production of the necessary power by gas engines, 
operated on sludge-gas, as recounted in a previous issue 
of this magazine. Serving an area of 160 sq. mi. and 
costing some five and one-half million pounds, the scheme 
involves about 70 miles of main trunk sewer. 


Interest in the present connection lies in the use of 
pre-cast concrete segments for constructing some 22% 
miles of the larger sewer in tunnel. Brickwork in tunnel, 
which may have to be anything up to six rings in thick- 
ness, is a costly business, while the laying of pipes in 
tunnel calls for a comparatively large bore and consider- 
able back fill and while excavation can be saved and the 
work to a certain extent simplified by the use of cast- 
iron segments, of which the London tube railways and 
some sewers are constructed, it obviously comes to be 
costly when it is completed with a concrete and brick 
lining. 

The system under review, though only extensively em- 
ployed during the last four or five years, was actually 
introduced many years ago and used on parts of the main 
drainage of Glasgow by the construction firm of McAI- 
pine and it involves the use of an exceedingly simple 
form of tongued and grooved pre-cast ferro concrete seg- 
ment, 4 in. to 6 in. thick, 12 in. wide and in lengths suit- 
able for the construction of sewers from 414-ft. dia. to 
12-ft. These segments (see cut) fit into one another 
both longitudinally and circumferentially. The actual 
number and width of them, composing a complete ring 
of lining, is determined principally by conditions gov- 
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The Largest and Smallest Concrete Segment Linings Used on the 
West Middlesex Drainage Scheme. The Largest is 11 Ft. 4 In.; 
the Smallest 4 Ft. 6 In. Diameter. 


erning their erection. They are erected to break joints 
longitudinally and a closure is effected by the use of a 
key segment which is slipped into position in the crown 
of the tunnel. During erection, steel reinforcement, bent 
to the correct curvature and approximately in semi-cir- 
cular lengths, is built into each circumferential joint. 
After the erection of a complete ring the internal joints 
are first pointed with cement mortar and, when this is 
set, the reinforcement in the circumferential groove and 
the cavities behind the segments are pressure grouted. 


Construction in General 


As will be apparent, these ring segments, after the put- 
ting down of suitable plant for their manufacture, are 
exceedingly simple to make and in the matter of the 
excavation to receive them this can be carried out ring 
by ring in place of having to be done in 6-ft. lengths or 
longer, as would be necessary in the case of brick sewers. 
On this account very little timbering is called for in good 
ground, because the crown of the tunnel remains unsup- 
ported for so short a time. Owing to the near proximity 
of the lining to the face at all times, the men are well 
protected from falls of the roof. For the same reason, 
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Workmen Placing the Segments. 


when passing through bad ground, the risk of subsidence 
is appreciably lessened, as the area supported by the 
timber is never very great. 

So far as sewer work is concerned, these segments are 
intended as a general rule to be lined internally with 
brick. And, apart from this strengthening the work as 
a whole, as will be pointed out presently, it is of con- 
siderable advantage that the tunnelling and the brick lin- 
ing can be carried out continuously and separately in 
place of intermittently. This results in much better work 
with a minimum of toothings in the arch and invert 
after the tunnel has been driven from shaft to’ shaft. 
This will result in better alignment and the avoidance of 
damage to newly completed work by the succeeding shift 
of miners. The work, as a whole, is further simplified 
because the inspecting engineer can quite well look after 
several faces because he does not have to be present at 
each face throughout the whole of his shift. Prior to 
grouting being carried out at any face, the inspector can 
check the erected rings for line and level and can easily 
ascertain if the reinforcement has been properly placed. 
The efficiency of the grouting can be checked, by use 
of a hammer, at any time after the cement has set, and 
then made good if that be required. Several gangs of 
bricklayers can be properly looked after by one inspector. 


Strength 


The use of these segments in practice (though on 
relatively small jobs, since the idea was originally tried 
out in Glasgow and subsequently at Southend and Ro- 
sario (Argentina) where oval sewers were built on sim- 
ilar lines), demonstrated that they possessed ample 
strength to stand up to all normal conditions likely to 
be met with in this class of work. However, prior to 
their use on the West Middlesex works where the sewers 
vary between 8-ft. and 90-ft. deep, and pass under ar- 
terial roads, railways and canals, intensive experiments 
were carried out to test their strength. Some of these, 
applied to single rings, were of a comparatively simple 
nature, involving a two-point method of loading similar 
to that used by Prof. Talbot in America for testing cul- 
vert pipes. The more important of these were made on 
rings 2 ft. long and from 4-ft. 4-in. diameter to 11-ft. 
4-in. diameter. Rings, 14 days old and assembled and 
jointed 7 days prior to testing, were tested in the hori- 
zontal position under two point loading. The concrete 
was 4:2:1 washed gravel crushed and graded from 3%-in. 
downwards, washed pit sand, and rapid hardening Port- 
land cement. And, when lined with brick, this was engi- 
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neering brick of uniform quality built in 2:1 cement 
mortar. 

Generally the brick lining of these sewers is 414 in, 
thick for the main purpose of resisting corrosion and 
erosion, though it has, in practice, been reduced to 2% in, 
without any detriment. In respect to those tests car- 
ried out by the makers at their stock yard, rings 10'4-ft, 
diameter 6 in. thick, with 7-in. diameter reinforcement 
and 4¥%-in. brick lining showed a strength of 2.53, as 
compared with similar rings of four courses of brick, 
Rings 5 in. thick, with 9-in. brick lining, showed a rela- 
tive strength of 3.70. Without any brick lining, the rela- 
tive strength fell to 0.88 of the comparable four course 
brick ring. 

The conclusion to be reached, therefore, is that the 
most economical section for a 10-ft. diameter sewer is the 
6-in. thick concrete segmental ring lined with 4%-in. 
brick; or, if the conditions are specially severe, 5-in. 
rings with 9-in. brick. Thus the normal thickness, even 
for the largest sewers, should not exceed 12 in. Al- 
though some of the main sewers in the original London 
works were 27 in. thick and 18 in. was quite common, 
but little of the work was done at less than 12 in. and 
then only for small sewers in favorable ground. 

Compared with three course brick rings of 6-ft. diam- 
eter, the 5-in. concrete segmental rings, with 34-in. re- 
inforcement and lined with 25-in. brick, showed a 
strength of 2.22; and 4-in. rings, similarly lined and 
reinforced, showed a strength of 1.67. In the smaller 
diameter of 41%4-ft., which was tested in comparison with 
2-brick rings, a 414-in. unlined segment stood 1.70 of the 
load of the brick section, though only half the thickness. 
When lined with 2 in. of brick these 41%4-in. thick rings 
showed 3.24 times the strength, while again 4-in. unlined 
rings proved stronger, by 1.37, than 2-brick rings. These 
tests, therefore, may be regarded as conclusive of the 
concrete segment sewer being definitely stronger than 
the comparable brick one, and considerably more so when 
lined with the minimum thickness of brick. 


Destruction Tests Under Working Conditions 


By means of much more elaborate equipment, installed 
at the Royal School of Mines, by which a vertical load 
of 400-ton and a horizontal one of 125-ton could be 
applied to 7-ft. lengths of 8-ft. diameter section, tests 
were made by Dr. M. A. Hogan on sections 7-ft. 10-in. 














Lining a 10 Ft. 6 In. Concrete Segment Sewer. The Segments 


Have a Thickness of 6 In. 
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‘nternal diameter, composed of seven complete rings, 
12-in. wide and 5-in. thick. For the purpose of building 
these test sections in the machine, the lower segments 
were first bedded on a layer of dry sand on the floor of 
the machine and as the side segments were erected, they 
were supported against sand packed in the side sand- 
boxes. The upper segments were erected in the manner 
employed underground. After being covered with 12-in. 
of sand, this was levelled off to support the upper load- 
ing grillage of the machine and this, with the jacks, put 
on a dead load of 1.71 tons per lineal foot. While ad- 
justing the horizontal load, this dead load appears to 
have caused some slight deflection of the rings, suff- 
cient to cause the appearance of hair cracks in both soffit 
and invert, but these did not appear to have any sub- 
sequent effect on the strength and they disappeared when 
the full loading condition was reached. 

During these tests, both vertical and horizontal load 
was applied equally till the limit of the latter was reached 
at round 120 tons. Then, with a constant horizontal 
load, the gradual increase of the vertical one led to de- 
formation. The principal result of these tests showed 
that with horizontal and vertical loading of 110 tons the 
concrete was commencing to fail; and, with a further 
increase of the vertical load to 175 tons, failure occurred 
by direct compression along four lines 2 ft. above and 
2 ft. below the horizontal diameter on each side. 

A second test was made on a similar built up section, 
but in this case the segments had been pointed and 
grouted on the lines already indicated. This added to 
the total strength considerably and indicated that a mono- 
lithic condition had been produced, enabling the rings 
to stand up to a vertical loading of 38.3 ton per foot run, 
and a horizontal loading of 14.9 ton per foot run. That 
is to say, as a direct result of the grouting, the maximum 
load was increased 47% while at the same time the ratio 
of vertical to horizontal loading rose from 14:1 to 2% :1. 
The horizontal support given to the rings under this test, 
which is comparable to the horizontal support given to a 
sewer properly backfilled, enables the rings to stand up 
to 13 times the load which can be applied by 2-point load- 
ing. Therefore, in the absence of means for carrying 
out a full size test on the lines indicated, the strength 
can be estimated at 13 times the strength under 2-point 
loading, assuming that there is one inch of grouting be- 
tween the tunnel cut and the lining ring which provides 
additional strength. On the works mentioned, the use of 
this method of construction proved perfectly successful 
and the whole work has been so economically constructed 
that the sewerage rate per head of population is little 
more than one penny per week. In one particular in- 
stance, where a sewer had to be broken through to make 
a junction not provided for in the original plans, the 
bond and grouting of the completed job was found to 
be perfect. 

v 


Locating Salt-Water Leaks in Water Wells 


The U. S. Geological Survey has issued a report by 
Penn Livingston and Walter Lynch as Water Supply 
Paper 796-A on methods of locating salt-water leaks in 
water wells. 

The report discusses four general methods of detect- 
ing salt-water leaks, known as the pumping method, the 
velocity method, the sampler method, and the electric- 
conductivity method. The equipment is described and 
the results obtained, from the use of the various methods 
in areas in Florida and Texas, are reviewed. 

_ Copies of the report may be purchased from the 
Superintendent of Documents, Government Printing 
Office, Washington, D. C., for 10 cents each. 
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Gigantic Deep Well Pumps Serve Spokane 
Probably World’s Largest 


What is believed to represent the two largest deep- 
well pumps in the world have recently been installed 
by the city of Spokane, Washington, to deliver 7,500 
gals. per minute, each, under a total lift of 420 ft. One 
of the man-dwarfing units is shown in the accompany- 
ing illustration. The motors required are 900 H.P. 
units, operating on 2,300 volts at 1,175 revolutions per 
minute. 

For this installation, the turbine (pictured) is a 6 
bowl unit, 24 inches in diameter, and as tall as the tower- 
ing pump heads. From it runs a 20 inch riser, through 

















One of Spokane’s Man-Dwarfing Turbines (Capacity 10 M.G.D. 
Each). 


which the 4 inch drive shaft passes. The shaft bearings, 
as well as the pumps, are water lubricated. Except for 
size, only the standard design of enamel-lined bowls, 
impellers, impeller adjustment, and discharge head was 
employed by the manufacturer guaranteeing performance 
and efficiencies. The exceptionally large vertical thrust 
(35,000 Ibs. more or less) is carried at the top of the 
motor assembly by a large “Rollway” thrust-bearing, 
in a water cooled oil bath. 


The Spokane stations are equipped for remote con- 
trol, with automatic start and stop, actuated by reservoir 
boat switches. Bearings and stator-iron are safeguarded 
by temperature control relays which stop the motors 
upon any undue temperature rise. Safety and protective 
interlocking features are provided to produce non-fail- 
ing electrical control. 

Efficiency tests have shown the plant to give wire to 
water efficiencies averaging almost 82 per cent, accord- 
ing to reports. And, with current costing 1 ct. per 
KWH., the pumping cost has been 0.8 cts. per 1,000 
gals., pumped against the 420 ft. head at full capac- 
ity of 7,500 gals. per minuté delivery for each unit. 

The motors, the electrical control equipment and the 
control panel (see cut) were supplied by Westinghouse. 
The pumps were supplied by the Pomona Pump Com- 
pany of California. 
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THE "TANK FILTER" 


For the Purification of Sewage and Trade Wastes 


Part Il. 
By DR. H. BACH* 


Consulting Chemist, Berlin 


In a previous issue the development of, and some 
operating experiences with going installations of the 
submerged (aerated) contact filter was recounted. 

In the course of development of the “Tank-Filter”, 
two important technical features were introduced by 
Dr. K. Imhoff. These greatly facilitated the working 
of the filter, effected savings in power required for air 
compression, and promoted the discharge of solids from 
the interior of the filter. 


The "Turn-Over" 


The first of these improvements concerned the re- 
circulation of the liquid undergoing aeration in the filter, 
the liquid being raised by the aeration over baffles, 
arranged on both sides of the filter, and returning to 
the bottom of the filter crosswise to the general direc- 
tion of the flow, as schematically indicated in Fig. 5. 
Such turn-over of the liquor prevents it from any short- 
circuiting or stratification and assures a uniform and 
effective aeration. Also the removal of the foam oc- 
curring in the course of the biological action was con- 
siderably facilitated thereby. 


The "Pendulum" Pipe: 


The other improvement was the aeration of the filter 
by means of an oscillating perforated pipe, instead of a 
fixed system of pipes or of diffuser plates. The con- 
struction of such oscillating pipe (pendulum) may be 
seen in Fig. 6. In using this device, there is a substan- 
tial saving of pipe material and installation work as well, 
plus simplification of the bottom construction of the 
tank. Only small power is required for the action of 
the pendulum, while the amount of compressed air is 
considerably reduced. As the air is blawn from the 


*Formerly Chief Chemist, Emschergenossenschaft, Essen. 
Note.—Part I of Dr. Bach’s paper is to be found in our issue of 
last month. This is the concluding installment.—Ed., 
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Fig. 5—Schematical Cross Section Through a “Tank-Filter,” 
Showing the “Turn-Over” of the Water 
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Fig. 6—Imhoff’s Pendulum Pipe for Aeration of “Tank 


Filter” 


a—basket filled with the contact material; b—air supply 
pipe forming the lower part of a rectangular tubular frame 
(+) surrounding the basket and oscillatingly mounted at 
its upper part in fixed bearings (z). During the recipro- 
cation of the frame (x) the air supply pipe (b) swings 
along the dotted line s to-and-fro. One end of the 
tubular frame (x) is open and connected by means of 
a rubber hose to the air compressor. The other parts 
show the motion producing mechanism of the device 


oscillating pipe in stripelines, a comparatively far greater 
amount of air is momentarily applied to every vertical 
stripe of the liquid, throughout the contact material, 
than could be done in the case of the early installations 
using a system of fixed pipes arranged under the entire 
bottom of the filter. Thus the sludge particles present 
in the particular stripe of filter, acted on by the air- 
blow of the passing pendulum, are carried to the surface 
of the filter. The result was a prevention of undesired 
accumulations of these solids between the pieces of the 
contact material. 


30th methods, the turn-over of the liquid and the 
aeration by means of an oscillating pipe, proved their 
usefulness in several plants and may be regarded as 
features greatly promoting the action of tank filters. 


Laboratory Experiments: 


I have tried the tank-filter in the course of several 
years in numerous laboratory experiments for treat- 
ments of industrial wastes. Besides the phenoli 
wastes the method has proved very effective for 
the purification of wastes arising in the manufac- 
ture of certain food products, especially those from 
breweries, whisky distilleries, starch factories, yeast 
factories, creameries, and the like. Basically such wastes 
contain plenty of organic substances which on the one 
hand—may cause serious nuisances in the course of 
aerobic digestion by demanding a tremendous amount 
of oxygen; on the other hand, however, making the 
liquids in question well suitable for biological oxidation 
because of the content of bacteria-nourishing material. 
Now it is well known that wastes of the sort mentioned 
resist the usual biological treatment, except when heav- 
ily diluted immediately after leaving the factory, 1. 
before foul digestion (septic action) can take place. 
The reason is that the digestion of these wastes very 
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Fig. 7—Yeasts Wastes Purification Plant, Westerholt, West- 
phalia. Part of the Brick Floor in the Tank-Filter and the 
Inflow Pipe 


soon produces organic acids in the presence of which 
the aerobic bacteria are not able to thrive and to mul- 
tiply. In order to overcome these unfavorable con- 
ditions of self-acidification of the wastes in question, 
some experts recommended the use of lime to neutralize 
the acids and to establish a pH value suited for the 
action of aerobic bacteria. There is no doubt that in 
this way it is reasonably possible to effect the biolog- 
ical purification of the named wastes on trickling filters, 
as I have had opportunity to convince myself. How- 
ever, such treatment includes numerous difficulties not 
to be mentioned here in detail, which render the work 
troublesome, unreliable, and unduly costly. Only to one 
point I would like to direct attention, i.e. the feeding 
difficulties of such substances as milk of lime or lime 
water, usually resulting in the remarkable fact that as 
soon as the work passes from the hand of the trained 
chemist to a helper, an over-dosage injuring the action 
of bacteria appears to be the rule. Why in such cases 
an under-dosage, on the contrary, do not occur may be 
left to psychologists. 


Now I was able to demonstrate in a series of experi- 
ments conducted, that the acidity of the mentioned 
wastes is satisfactorily removed by the action of the 
tank filter, the organic acids being obviously decom- 
posed either by pure bacterial action, promoted by the 
extremely favorable conditions in this filter, or by a 
combination of such action with direct, i.e. “chemical” 
oxidation (in a catalytic manner) by the air-oxygen 
entering the filter. I should like to emphasize that I 
am not able as yet to offer a scientifically valid explana- 
tion of the phenomenon in question, but that the last 
is nevertheless confirmed experimentally beyond any 
doubt. 

As soon as the acid reaction disappears, leaving the 
liquid with a pH slightly over 7, the biological oxidation 
occurs in the tank filter as well as in a trickling filter 
or contact bed, and also by activated sludge. In the 
latter case, however, the inclination to bulking is greatly 
accentuated with such wastes containing usually a high 
fraction of hydrocarbons, thus ruling out this treat- 
ment. As the mentioned wastes are usually strongly 
concentrated, it is as a rule necessary to dilute them 
reasonably, eventually using for this purpose the effluent. 
Thus the purification of such acid wastes goes on in 
reality in two stages; in the first stage the organic acids 
are destroyed (i.e. the obstacles to the bacterial action 
are removed), while in the second stage the bacterial 
oxidation occurs. In the tank-filter both stages are 
fused together. The acid liquor entering the filter 


leaves it oxidized and slightly alkalinized without addi- 
tion of any neutralizing chemicals. 


Westerholt Yeast Wastes Plant: 


The above mentioned laboratory results were fully 
confirmed in a large scale purification plant built by the 
Emschergenossenschaft for the wastes of a whisky dis- 
tillery, producing veast in Westerholt. Unfortunatelv 
the firm suffered a financial disaster and was forced to 
shut down only two months after the tank filter plant 
was put. in operation. The filter material in this plant 
consisted of boiler slag about one inch in diameter and 
was ripened in ten days after which time the effluent 
proved constantly non-putrescible. In Fig. 7 a fraction 
of the grill-like brick floor and influent pipe are pictured. 


Werl Yeast Wastes Plant: 


For another big yeast factory in Werl the Lippever- 
band (Lippe River Drainage Board) installed an ex- 
perimental plant, comprising a graduator for the pre- 
aeration and cooling down the dealcoholized still liquor, 
as the first stage of treatment. After this, followed 
three units operated in parallel, a trickling filter, a tank 
filter, and an activated sludge unit. The latter was elim- 
inated after a few weeks’ struggle, as it had proven im- 
possible to overcome the ceaseless bulking of the sludge. 
The trickling filter was workable, but only with con- 
siderable difficulties chiefly caused by the liming of the 
acid wastes. The tank filter (Emscher-filter), however, 
gave very satisfactory results, the quality of the ef- 
fluent allowing it to be fed to a small fishpond without 
any further dilution or aeration. The description of 
this plant and the working data were published by Dr. 
Sander. On the basis of the results gained in this 
experimental plant a full size tank filter plant was pro- 
posed by the Lipperband for the mentioned yeast fac- 
tory, but after long negotiations the company resolved 




































































Fig. 8—Tauchkoerper Placed in the Upper Story of an 
Imhoff Tank 
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Fig. 9—Mansfeld (Ruhr) Sewage and Wastes Purification Plant. 


to evaporate the despirited still liquor in order to pro- 
duce from it a fertilizer or, by burning, to recover 
potash. It may be pointed out that such enterprise is 
somewhat risky as depending on the changeable market 
situation of potash while the high investment costs of 
the evaporation and calcination plant and the working 
expenses are unavoidable. In the case of the mentioned 
factory, the erection of the potash recovery plant les- 
sened only partially the pollution of the river,, without 
solving the problems definitely. 


Deoiling: 


Very efficient has the tank filter proved for the pur- 
pose of deoiling some oil laden wastes, although in this 
case the action of the device seems chiefly to be a 
mechanical one. Experiments of the Ruhrverband in 
Essen showed that by passing the oily wastes through 
a tank filter, while applying compressed air from the 
bottom of the tank, the oils separate from the water and 
become enveloped in the foam accumulating on the top 
of the filter. From here the oily foam is easily re- 
moved by simple mechanical means to a separate cham- 
ber and eventually worked up in a suitable manner for 
the recovery of the oil. 


Kettwig Plant: 


An example of such plant erected by the Ruhrver- 
band may be found at Kettwig (Ruhr) treating the oil 
laden wastes of a large wool spinning and weaving mill. 
Similar plants were installed for other oily wastes. 

For the purification of domestic sewages tank filters 
were applied in several cases. In some constructions 
of the Ruhrverband tank filters were combined with 


Water Works and Sewerage—December, 1937 


THE “TANK FILTER” 








The Two Stages Biological Plant; First Stage, Tank 
Filters (“Emscherfilter’) ; Second Stage (Seen Only Partially) Activated Sludge Tanks 


Imhoff tanks in such manner that in a two-pit plant the 
first Imhoff tank served as clarifier of the raw sewage 
while in the sedimentation chamber of the second was 
immersed the filter, aerated by compressed air blown 
from the bottom by means of an oscillating per- 
forated pipe (pendulum) as shown in Fig. 8. Thus 
the second Imhoff tank was really converted into an 
aerobic biological purifier. Such construction shows the 
advantage that the sludge forming in the filter dis- 
charges immediately into the sludge digestion chamber 
which represents the lower story of the Imhoff tank. 
Assuming a sufficient length of the sedimentation cham- 
ber in an Imhoff tank, it may be even possible in a 
single pit plant to use the inflow part of this chamber 
for some length for plain sedimentation of the incoming 
sewage and arrange in the rest of the chamber, extend- 
ing to the outlet side, a contact aerator. 


Use in Domestic Sewage Treatment: 


In other instances, tank filters were inserted between 
two Imhoff tanks, the first serving as usual for the 
sedimentation of incoming sewage and the second as 
final clarifier separating the humus from the biologically 
purified effluent. As such arrangement allows alternate 
changes of the flow direction of the sewage, the sludge 
digestion chambers in both Imhoff tanks become evenly 
charged with both sorts of sludge, and discharge a unt- 
form product of the well known Imhoff sludge character. 

In a similar manner tank filters may also be inserted 
between mechanical clarifiers and separate digestion 
tanks. And, sometimes, it may prove useful to arrange 
tank filters in stages or use them as one stage in multi- 
stage treatment plants. 














THE “TANK FILTER” 





Fig. 10—Hattingen (Ruhr) Sewage Disposal Plant. Imhoff 


Two Stages of Tank-Filters in the 
Foreground 


Tanks in the Rear, 


Mansfeld Plant: 


Such treatment was applied by the Ruhrverband to 
the sewage of the Mansfeld colliery miners’ settlement 
in the Ruhr coal district. To the sewer in question is 
also discharged the soft coal washings and the phenolic 
wastes of the ammonia recovery plant. After sedi- 
mentation in a flat basin, fitted with drains, the sewage 
entered the tank filters forming the first biological stage 
and thereafter the second stage consisting of an activated 
sludge arrangement. The bulk of the phenols present 
in the influent was destroyed in the tank filters (the 
first stage), the activated sludge stage received the de- 
phenolated liquid and acted in reality as a finishing or 
refining stage. (Fig. 9.) 


Hattingen Plant: 


For the industrial city of Hattingen the Ruhrverband 
has installed a sewage disposal plant comprising Imhoff 
tanks and two stages of tank filters. (Fig. 10.) For the 
contact material in these filters cork cubes were used 
(some 134 in. square) placed in a cage so that the latter 
could be easily lifted from the water in the case a 
cleaning of the contact material appeared necessary. 


Danzig Plant Design: 


A project for a sewage disposal plant for the city of 
Danzig, provides tank filters as the first stage biological 
purification, followed by activated sludge treatment. 


Franz Colliery Plant: 


In the colliery Franz at Langendreer a small but very 
efficient tank filter plant built by the Lippeverband 
(project of Dr. Priiss and Blunk) is employed for the 
purification of sewage from coal miners’ lavatories. The 
sewage is pretreated in an Imhoff tank. The effluent 
discharges crystal clear, like drinking water. 


Van Laaren Experimental Plant: 


There may be mentioned an experimental plant in the 
sanatorium Van Laaren (in Holland) described by Dr. 
Van der Zee who rendered a meritorious work in scien- 
tific investigation of theaction of tank filters. Also in 
the city of Leipzig, sewage disposal plant and in other 
places, experiments with tank filters were conducted, 
but these have only partially been published. 


Conclusions: 


As may be deduced from the above statements, the tank 
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filter method has proved successful in various cases 
where applied, but its adaptation has not spread along 
with the methods of general popularity, such as acti- 
vated sludge or trickling filters. In my discussion I in- 
tended only to direct professional attention to this some- 
what neglected but useful device for de-colloidizing sew- 
ages and reducing putrescence economically, either as 
a single or a primary stage treatment device. Further 
technical particulars may be found in the literature 
quoted below. To summarize: the tank filter method 
may be regarded as a suitable means for the biological 
purification of various industrial wastes, including de- 
oiling of waste liquids; and, generally, as a useful device 
in sewage treatment, to function at low cost and with- 
out deleterious set-backs from over-loadings or indus- 
trial discharges into domestic sewages. 
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OHIO CONFERENCE ON 


SEWAGE TREATMENT 


Holds 11th Annual Meeting in Cincinnati 


HE 11th Annual Meeting of the Ohio Conference 

on Sewage Treatment was held October 19th and 

20th in Cincinnati, Ohio. Officially registered 

were 85 members; 48 associate members and guests— 
the total registration being 133. 


Mayor Wilson and Wallace Biery 


Taking time out from a heated political campaign, 
Cincinnati’s busy and witty Mayor—Russell Wilson 
was the principal speaker at the annual dinner, presided 
over by F. H. Waring, Chief Engineer of Ohio’s Depart- 
ment of Health. Following the Mayor came Wallace 
Biery—live-wire representative of Cincinnati’s Chamber 
of Commerce, as chairman of its active Committee on 
Stream Pollution. Mr. Biery has spent,the best part of 
the past two years in Washington on proposed Federal 
stream pollution legislation, and in organizing interests 
in the Ohio River Basin, looking toward pollution con- 
trol of America’s most important water course serving 
vast industry and 17,000,000 people—5,000,000 of which 
derive water supply therefrom. 

The Mayor’s witty style of speaking brought forth 
many a good laugh and he regretted having to leave, to 
turn his attention to “another form of sewage disposal ; 
namely, political campaign.” The need for cleaning up 
river pollution was stressed by the Mayor. He dis- 
closed that Cincinnati’s 10-year program, involving a 
$20,000,000 expenditure for improvements, had in it the 
revamping of sewers and construction of sewage treat- 
ment plants. Cincinnati, he said, could boast the emi- 
nently practical J. E. Root as its City Engineer and Di- 
rector of Public Works. 

Following Mayor Wilson, Mr. Biery reviewed the 
movement fostered by the Cincinnati Chamber of Com- 
merce in respect to evolving an Ohio River Basin Com- 
pact in which, he said, 6 states had already reached an 
agreement. He recounted the part taken by Cincinnati’s 
Committee on Stream Pollution, in arousing Federal in- 
terest in the matter and in getting anti-pollution bills in- 
troduced in the two houses of the Congress. He pre- 

















Toastmaster and Speaker: F. Holman Waring and Wallace Biery. 
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sented the features of the desirable Barkley-Vinson bill 
which, because of its cooperative nature, had proved ac- 
ceptable to municipalities and industry, and had been 
endorsed by leading associations representing water sup- 
ply and sewerage interests. He explained that a com- 
promise attempt, to combine the Federal enforcement 
features of the too drastic Lonergan Bill with the co- 
operative Barkley-Vinson Bill, had proved unsatisfac- 
tory to the Ohio Basin Committee and other supporters 
of the more friendly bill. The result had been to keep 
the desirable bill (already voted by the House) from 
coming to vote in the Senate. When it could be put in 
shape for acceptable introduction remained unknown 
but he pled the support of the Conference toward House 
sill 2711. Later in the meeting the Conference voted a 
resolution reaffirming its approval of this Bill, as many 
other associations have done. Mr. Biery received a 
rising vote of thanks to himself, his Committee, and the 
Cincinnati Chamber of Commerce for the time, the effort, 
and the funds, devoted to furthering equitable stream 
pollution abatement. 


Proceedings Available to Non-Members 


In his report as Secretary, the Editor, Bruce McDill, 
reported that Proceedings of the Conference for the years 
1933 and 1934, (skipped during the depression) had 
been printed and were ready for distribution to com- 
plete the files of the Proceedings. Entirely financed 
from registration fees and sales, to non-registrants at 
meetings, copies of Proceedings from 1933 forward are 
being offered at $1.00 per copy. The report of the 
Treasurer indicated a small deficit on the Proceedings 
which would be made up probably through additional 
sales to non-members, extra copies having been printed 
for the purpose. 


Ohio's Operator Certification Act 


“Regulations Governing Operating Personnel of 
Water and Sewage Treatment Works,” recently put 
into effect for Ohio operators, was reviewed by F. D. 
Stewart, Prin. Ass’t Engr. of the State Department of 
Health. Mr. Stewart explained that the new ‘‘Regula- 
tions” had been drawn by a committee representing the 
two Ohio Conferences, composed of operators and man- 
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Officers 


C. D. McGuire (Columbus), Board of Control, F.S.W.A.; PE. 
Harroun (Akron), Treasurer; F. W. Jones (Cleve- 
land), Board of Control, F.S.W.A. 


agers of water and sewage treatment plants, which 
worked laboriously with engineers of the State Dept. of 
Health. Having been already distributed and now ac- 
cepted by the State Health Commission on Sept. 22, 
1937, Mr. Stewart’s review was taken step by step for 
answering questions, and for open discussion by the 
membership. 

In Ohio, a “Licensing Act” does not seem a necessity 
at this time and the required “Certification” of operators 
by the State Health Department seems more workable 
and appropriate under existing law. Operators will be 
examined for operator Certificates by a member board, 
composed of operating members of the two Conferences, 
two members from the sanitary engineer field at large 
and one engineer from the State Department of Health. 
For application, examinations or certification no fee is re- 
quired. (Later in the meeting the following Examining 
Board was announced—R. W. Furman (Toledo) ; T. C. 
Schaetzle (Akron) ; A. E. Kimberly (Columbus, Cons. 
Engr.) ; Prof. Geo. E. Barnes (Case School, Cleveland) ; 
IF, D. Stewart, representing the Dept. of Health.) 

High-lights of the “Regulations” are: 

(1) Private corporations, as well as institutions will 
be required to employ one, or more, trained operators or 
supervisors of a grade required by and “certified” by the 
State Department of Health. 

(2) The corporation or municipality may select the 
individual, or individuals, to be presented for examina- 
tion and certification. 





(3) Operators and plants will be classified according 
to type of plants and responsibility of positions, in 
Classes A, B, C, D, and certificates of the class war- 
ranted issued accordingly. More than one operator on a 
given plant may be required to qualify and be certified. 
Where one certified operator is considered sufficient, as- 
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sistant operators and sub-operators may make optional 
application and become certified to grades allowed by the 
examining board. (Basic qualifications .for each grade 
being set forth in the “Rules.” ) 


(4) The all important “Grandfather Clause” protects 
existing operators in responsible charge up to January 
1, 1938. These men are allowed the 15 months in which 
to file application, accompanied by qualifications. With- 
out examination of such individuals, the board will rec- 
ommend for or against certification to the grade applied 
for. Border line cases are subject to further review and 
certification in grades lower than applied for if the board 
so recommends. After January 1, 1938, all operators 
requiring compulsory certification must appear before 
the Rating Board of examination. 

(5) In no case are fees required of applicants for 
certification. 

In the discussion, Mr. Stewart stated that the impor- 
tant steps ahead were the proper classification of plants. 
And, further, individual consideration was essential as 
to how far down the line certification of assistant or 
sub-operators should apply. A member objected to not 
granting certificates to sub-operators qualified to pass 
requirements. To this, Mr. Stewart replied that volun- 
tary applications were in order from any qualified oper- 
ating individual, the important consideration was how 
far down should compulsory certification reach, 























Treatment Plant Superintendent Programmers 
M. W. Tatlock, Dayton (Still Building Filters from Fertiliser 
Profits) ; C. C. Hommon, Canton (Makes No Charge for Detec- 
tive Work); Jas. R. Collier, Elyria (Septic Sewage Put Him 
with the “By-Passers.”) 


L. H. ENnstow complimented those responsible for 
the neat and equitable drafting of the “Grandfather 
Clause,” to preclude possible embarrassment to existing 
qualified operators. Also, the liberal allowance of time 
for qualifying—this making it possible for an operator 
to improve his qualifications, within the legal time limit, 
for a higher classification before coming up for certifica- 
tion. 


New Officers 


The nominating committee endorsed the following as 
officers for the ensuing year. The vote was unanimous: 

Chairman—J. H. Wenger, Supt. of Treatment, 
Westerville. 

Vice-Chairman—J. J. Wirts, Supt. of Treatment, 
Cleveland. 

Secretary and Editor—Bruce M. McDill, State Dept. 
Health, Columbus. 

Treasurer—F. E. Harroun, Ass't Supt. Treatment, 
Akron. ; 

As Member-at-Large to the Executive Committee— 
Ben H. Barton, Supt. of Treatment, Findlay. 

To serve on the Board of Control of the Federation of 
Sewage Works Associations—C. D. McGuire, Supt. of 
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Treatment, Columbus; and F. W. Jones, of Geo. B. 
Gascoigne, Engrs., Cleveland. 


Papers and Discussions 
“The Design of Small Treatment Plants,” by W. 
Homer Knox, Assistant Engineer, Department of 
Health, Columbus, Ohio. 
Mr. Knox in a paper, the context of which was based 
on experiences and observations, outlined fundamental 
considerations to be given by engineers in designing 
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small as for large plants, deserved consideration as a 
method of treatment to cope with high seasonal loadings 
such as those represented by industrial wastes or tem. 
porary population loadings. Important in this considera- 
tion was an effective coagulating device proving a 30- 
minute flocculating period. As to the Activated Sludge 
process, it should in general be avoided for small plants, 
unless some specific reason justified the high operating 
cost and degree of supervision necessary. On the same 
score sprinkling filters were to be preferred to sand 
filters. 


As a secondary device for small works, the trickling- 
filter stood out—preferably those with revolving dis- 
tributors, when considering all factors. And, always 
design for filter flooding to control fly breeding. En 
route to such distributors settled sewage should pass 
through a screen of %4-in. mesh wire. Loadings should 
not exceed 2,500 persons per/acre/foot; or more scien- 
tifically, 250 lbs. B.O.D. per acre/ft. In final tanks 1- 
hour detention was recommended, with humus sludge— 
return to crude sewage. At a reasonable cost, polishing 
of effluents by straining through sand or magnetite filters 
was to be desired in most types of plants. 


Digestion tank capacities, held as minimum, were 3 
cu. ft. per capita for unheated tanks; 2 ft. for heated 
tanks. Supernatant liquor should be disposed of in 
lagoons or on sand beds. Delivery of such to the in- 
flowing crude sewage, as frequently practiced, usually 
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small treatment plants. This digest will not attempt to 
touch on the numerous items to which attention was 
directed. Amongst the more important and less obvious 
consideration, however, were the following: 

For many years Departments of Health have preached 
against placing by-passing arrangements in sewage treat- 
ment works. Ears were up when Mr. Knox prescribed 
adequate arragements for by-passing units of the plant, 
or the plant in whole, as an “essential element” of the 
design of successful plants. 

One common deficiency in small plants should not 
continue, viz., the absence of adequate flow measuring 
(preferably recording), devices. Bar screens, and pro- 
duction therefrom, should be concealed from view of 
visitors. The odorous room should be stack-vented. 
Imhoff tanks suffering a black-eye, chargeable to non- 
attention and under-design in sludge capacity, still de- 
served a place in the smaller designs. Imhoff gas-vents 
should be as small as practicable—20% area of the 
tank being the upper limit. From a point 6 inches be- 
low the slot, capacity for sludge should be 2.5 cu. ft. per 
capita minimum. For mechanically cleaned tanks the 
circular or oblong design had proved preferable to square 
tanks, and 2 hour detention should be the minimum for 
small units. 

Chemical precipitation, admittedly not as practical for 
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gave rise to odors, and other operating troubles. Open 
sludge beds, usually the least costly, required areas of 
2 sq. ft./capita, or more; glass covered beds 0.75 sq. ft., 
by actual comparable observations. For sludge cake 
removal, most practical had been the travelling bucket on 
an overhead rail. 

Chlorination, in its multiple adaptations, should be 
installed to provide pre and/or post chlorination. This, 
since reasons for pre-chlorination seemed to be increas- 
ing at the majority of plants. Equipment to provide 
chlorine dosages of 15 to 20 parts. per million, based on 
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average flows, should be provided to meet possible de- 
s. 

~~ concluding his “hints to designers” Mr. Knox 
pointed to the value of securing constructive criticism and 
suggestions from operators, while the design was still in 
the process of evolution. Due consideration to economy 
of design was, in his opinion, to be outranked by consid- 
eration of simplicity and economy of maintenance and 
operation ; and, the all important factor, overall satisfac- 
tion to owner, supervising agencies, as well as the de- 
signer himself. 

R. F. MacDowE Lt, Cons. Engr. (Cleveland), not 
wholly in accord with all that Mr. Knox had said, pointed 
out the possibilities of elevated trunk sewers to reach 
treatment plants and preclude the need of pumping. 
Further, to the greater need for tight sewers in small 
than large systems, because of the proportionately 
greater cost for providing for wet-weather flows in small 
works; also, the effect of such flows on plant perform- 
ance. In small design, where the activated sludge 
process is to be provided, mechanical aeration seemed 
preferable to air blowing. Based on experience, stop- 
gates were best made of “Everdur” or aluminum. Like- 
wise, aluminum gratings were preferred. The impor- 
tance of providing water supply or effluent supply for 
flushing had not been emphasized sufficiently. In gam- 
bling on population growth, and life of the plant, it was 
hazardous to cut corners in small plant design. For the 
sake of operation, an ample complement of tools and ad- 
juncts should be included in the original contract if their 
purchase was to be assured. 

C. C. WALKER, Cons. Engr. (Columbus), spoke on the 
necessity of considering operating costs as a primary 
consideration in small plant design. Chemical treatment 
seemed to come in for increasing attention, the more 
that the problems varied. Sewer rental in small towns 
had best be considered in the design stage, and held down 
for the happiness of all. 

F. W. Jones of Geo. B. Gascoigne Engrs. (Cleveland), 
commented on the two essentials of treatment works— 
the sludge lagoon and the by-pass. Then added, that 
plant beautification was not to be overlooked, even in 
the smaller works. 


“The Technical Supervisor—His Relationship to 
the Plant Operator and Municipal Officials,” by 
Cuas. C. Hommon, Supt. Treatment Works, Canton, 
Ohio. 

Mr. Hommon, enriched with much experience as a 
technical supervisor of a number of small plants, and 
operating a large plant, related several of his experi- 
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Across the Continent 
From Topeka, Kan—Dan E. Rupp, Plant Supt.; from Boston, 
Mass.—H. P. Eddy, Consulting Engr.; from Columbus 
—C. C. Walker, Consulting Engr. 

















Northwest-Ohio Sewerage Conference “Brass Hats" 


Ben H. Barton (Findlay), President; A. H. Niles (Toledo), 
Secretary; A. F. Redruf (Van Wert), Vice Pres. 


ences to illustrate the benefits to be derived by small 
communities served by a “circuit-riding” technical super- 
visor. After training the local operator in matters of 
efficient routine operation, not the least important job of 
the supervisor was to keep the municipal authority out of 
hot water with the State authorities. The maintenance 
of records of plant performance, weather conditions, 
stream quality below the plants, all had their value in 
damage suits. This was one contribution of the techni- 
cal supervisor. He told of interesting experiences in 
sleuthing for evidence to combat damage claims by ripa- 
rian owners; of substituting for a sewer superintendent 
in solving sewer problems; as a consulting engineer in 
other directions. His job, somewhat like the family 
doctor called in for “Pop” and then having to diagnose 
and prescribe for little Johnny and the pet dog, Mr. 
Hommon frequently finds himself called to the long dis- 
tance “phone to prescribe for this and that municipal 
“head-ache.” But, he said, it’s all in the day’s work, 
provided there’s not too much of it. He also finds tech- 
nical supervision has proved of considerable value when 
engineers, retained to design plant betterments, need 
basic data to facilitate economic design. 


Cincinnati Looking to Sewage Treatment 


“Sewerage and Sewage Disposal at Cincinnati,” by 
J. E. Root, Director of Public Works, Cincinnati. 


Mr. Root reviewed the findings from various surveys 
showing progressively poorer sanitary quality of the 
Ohio River at Cincinnati, and the effect of the series of 
dams constructed on the river. One built just below 
Cincinnati created a settling basin (20-mile flow in 
4 1/6th days, at low water) for its sewage, causing at 
times up-stream flows of the polluted Little Miami all 
the way to Cincinnati’s own water works intake. This 
dam had complicated the local waste disposal problem 
in other directions. Realizing the necessity of securing 
treatment of sewage and industrial wastes, Mr. Root dis- 
cussed the problem of sewer construction and plant loca- 
tions, brought about by the topography of the city and 
the marked fluctuations of the Ohio; but, said that plans 
would go forward notwithstanding the unavoidable high 
costs to be met. 

“Stream Pollution Surveys—The Plan, Organiza- 
tion and Method of Conduction,”by J. K. Hoskins, 
Senior Sanitary Engineer, U.S.P.H.S., Cincinnati. 


Mr. Hoskins presented a sketchy outline of proce- 
dures, personnel, and equipment requisite in undertak- 
ing stream pollution surveys and self purification studies, 
such as have been made in numerous instances on the 
Ohio and.other streams by the U. S. Public Health Ser- 
vice. The gathering and recording of flow, precipitation 
and pollution loading data on large streams ran into im- 
pressive magnitude as did the numbers of weekly sam- 
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ples of water and monthly samples of bottom mud col- 
lected and examined. Many field laboratories were 
required to make examinations possible within 6 hours 
after sampling. All data went to the central offices 
at Cincinnati for laborious compiling, study and eval- 
uation, and preparation for publication. In making 
examinations, the Standard Methods of Analysis were 
adhered to and, in addition, long period oxygen de- 
mand tests were run. To anyone interested, an item- 
ized list of laboratory equipment needed in a stream 
study laboratory was available upon request. Mr. Hos- 
kins said that the practical aspect of such studies was 
that of determining the pollution assimilating powers 
of the stream from city to city, and, therefrom, the requi- 
site degree of sewage or indutrial waste treatment. At 
present a study was under way on the Scioto River to 
reveal the effects of the new treatment plant reaching 
completion at Columbus. 

A question was asked as to how long after sewage 
treatment is begun would it usually take to feel the full 
effect of treatment—reference being made to accumu- 
lated sludge depositions in the bed of streams. On the 
Scioto, a flashy stream, Mr. Hoskins believed a full year 
sufficient ; on pooled streams possibly longer, but a full 
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Filtration.” In commenting on developments in high 
rate aero-filtration the report directed attention to the 
results being secured in studies now under way for 1g 
months or longer on a small plant scale in Chicago; like- 
wise, the studies under way at Dayton, O. Both pointed 
to the feasibility and reasonableness of high rate filtra- 
tion. Regarding depths of stone beds, the upper 2y, 
feet of bed seemed to do essentially all of the work, and 
the matter of effective distribution seemed a more jm- 
portant factor than commonly conceived. 

Mr. Tatlock, in reply to a question, said that the com- 
mittee would study and report to the 1938 Conference 
meeting on mechanical as well as biological filtration, 


Topical Discussions 


Following past practice, the meeting broke up into four 
groups for the holding of “Topical Discussions” in sep- 
arate rooms. The following morning, at the Conference 
breakfast, those presiding over the various meetings pre- 
sented a summary of the remarks, discussion, questions 
and answers. The most fruitful was that on Activated 
Sludge, which seemed to attract the largest numbers and 
presented the greater number of problems. 























1. H. W. Streeter, U.S.P.H.S, Sanitary Engr.; 2. E. C. Sargent, Sewer Commissioner, Lakewood; 3. E. E. Smith, Supt., Water 
and Sewerage, Lima; 4. Orville Lantz, Operator, Dayton; 5. Chas. F. Hauck, Chemist, Cleveland; 6. H. H. Mace, Barstow and 
Lefelbre Engrs., Cincinnati; 7. John Wahmhoff, Chief Operator, Delphos; 8. Clifford Cox, Pacific Flush Tank Co., Chicago. 


year should provide sufficient proof in most instances 
and a freshet or flood served a useful purpose in hasten- 
ing the ultimate. In reply to another question as to 
costs, Mr. Hoskins’ figures were again of magnitude. 
The cost of even the Scioto River survey reached ap- 
proximately $1,000 per month. 

“The Vitiating Influence of Acid Iron Wastes 
on Sewage Analyses,” by Cuas. F. Hauck, Chemist, 
Southerly Treatment Works, Cleveland, Ohio. 

Mr. Hauck discussed the effects of pickling liquors 
(acid iron wastes) from steel mills, on chloride deter- 
minations. Failure of Standard Methods of Analyses 
to recognize such interference, due: to the precipitation 
of the Chromate indicator used in the chloride titration, 
or to offer a method to overcome the trouble, was cited. 
As a result a method had had to be evolved for the lab- 
oratories of the Cleveland plant. The problem was met 
in two ways: (1) To 50 ml. samples 1 ml. of hydrogen 
peroxide is added and the sample warmed for 5 minutes. 
The precipitated ferric iron is then removed by filtration 
and the Standard Method of titration applied to the fil- 
trate. (2) To 50 ml. samples, 2 to 3 ml. of standard 
chromate indicator is added and the precipitated iron 
chromate is removed by filtering before applying the 
standard titration test, adding more chromate indicator 
in case the residual after precipitation is insufficient. 


Report on Sewage Filtration 


A progress report, presented by M. W. Tarttock, 
Chairman of Committee on Research, dealt with “Sewage 
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Administration (H. N. Truax, Logan, Ohio) 

The weakness in cost keeping records prompted a 
resolution requesting that a committee be appointed to 
devise uniform accounting procedure and record charts, 
in an attempt to secure adequate and comparable cost 
records on Ohio plants. In this the need for forms to fit 
the type of plant was emphasized. 


Sewage Filtration (F. E. Harroun, Akron, Ohio) 

Reporting for Mr. Harroun, H. H. Mace recounted 
experiences reported in filter ponding relief. The rest- 
ing and drying out method (48 hours out of service) had 
proved helpful; but harrowing more so, no harm to the 
bed resulting therefrom. The absence of filter flies had 
been noted during the presence of acid iron wastes in 
sewages. With the cessation of iron waste the flies had 
returned. Bed flooding, where design permitted, con- 
tinued to be the most effective means of fly control. 


Digestion and Gas (W. E. Gerdel, Cleveland, Ohio} 

Concerning quality of digester gas, as little as 0.01% 
hydrogen sulphide in the Cleveland gas had caused cor- 
rosion by the burned gas, deterioration of leathers in 
flame traps and sticking check-valves. Gas mains should 
be properly sloped and drained of condensed moisture 
daily, at least; in very cold weather more frequently. 
Provision had also had to be made to drain condensate 
from gas meters. 


Activated Sludge (J. R. Collier, Elyria, Ohio} 


In a praiseworthy report, Ben H. Barton presented a 
digest of the discussion on Activated Sludge practices. 
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Concerning the question—W hat depth of sludge blan- 
ket should be maintained in final tanks ?—there were the 
usual “if” and “but” opinions. In general the deeper 
the blanket the better the effluent, but the danger lay in 
loss of oxygen, the onset of filamentous growths, and 
sludge bulking, when sludge As stored too long in final 
tanks before return to aeration units. The answer to 
the question might be one thing in winter and another 
in summer. Plants operating on the edge with regards 
to available air, and those on restricted input for most 
economical operation, had best maintain a shallow blanket 
to minimize sludge deterioration during the holding pe- 
riod in the final tanks. The best operating guide sug- 
vested seemed to be a watch on the sludge index and 
more rapid sludge recirculation when sludge density 
starts to decrease. 

What routine tests should be made to maintain efficient 
operation? Of paramount importance, toward maintain- 
ing trouble free and economical operation, were the 
sludge index and dissolved oxygen tests—both made on 
catch samples from the outlet end of aeration units, and 
at points of expected minimum dissolved oxygen con- 
tent in the aeration units. The all important point seemed 


CoLiigr recited experiences wherein unloading of septic 
solids from sewers (due to a flushing program) had 
overloaded the Elyria plant, necessitating aerator by- 
passing for two days. Apparently the too long aeration 
of the sludge held in the system caused sludge peptiza- 
tion and turbid effluent for a day or so after the sewage 
was again turned into the aeration units. It had been 
prior practice to carry 3,000 to 4,000 p.p.m. sludge (dry 
solids) in the Elyria mixed liquor, applying 1 cu. ft./gal. 
excess air capacity for the purpose. The abundance of 
sludge had been looked upon as a barrier or buffer 
against plant upsets due to sudden loadings or partial 
sludge poisoning. With 20 p.p.m. iron in the crude sew- 
age since January, 1937, chemical precipitation in the 
primary tanks had so reduced solids as to automatically 
drop the sludge content of the mixed liquor to 1,500 
p.p.m. The net result was successful operation and good 
effluent with air economies. During the summer the iron 
waste was taken out of the sewers. Then came the 
onset of septic sewage and sewer flushing which proved 
too much for the plant, necessitating the two day by- 
passing to righten conditions. MILTON SPEIGEL (Chi- 
cago Pump Co.) reported. similar summer experiences 

















(1) W. E. Schlichte, Buckeye Products Co., Cincinnati; (2) S. S. McKinney, Supt. Sewerage, Kent; (3) S. P. Sotherland, Supt. 
Treatment, Mansfield; (4) R. F. Snyder, Supt. Treatment, Massillon; (5) Herbert Hansen, Supt. Treatment, Ravenna; (6) L. B. 
Barnes, Supt. Sewerage, Bowling Green; (7) E. A. Fischer, City Engr., Lakewood. 


to be maintenance of at least some dissolved oxygen at 
all points in the aeration units, except that it might dis- 
appear temporarily in the zone of minimum content dur- 
ing peak plant loading. E. E. Smiru, Supt. of Water 
and Sewerage, Lima, Ohio, stated that their experience 
had shown that a drop of dissolved oxygen in the final 
effuent to 50 per cent of saturation indicated onset of 
troubles, whereas 80°to 90 per cent saturation indicated 
smooth sailing. For most economical operation a care- 
ful watch on sludge index and attempting to hold dis- 
solved oxygen somewhat above the 50 per cent figure 
was followed at Lima. Likewise the microscope was 
still used to detect onset of filamentous growths and 
trouble, unless resorting to mild chlorination of returned 
sludge which had served Lima so well in bulking con- 
trol. (For the Lima method of chlorination for bulking 
control, see Mr. Smith’s article in WATER Works AND 
SEWERAGE for October, 1935, pp. 362-364.) 

Ratpu J. BusHee, Engr., The Jeffrey Co. (formerly 
with the Chicago Sanitary District), reported the con- 
sistent use of the dissolved oxygen test as an indicator 
in air control at Chicago's plants. In addition, when 
nitrates dropped to 0.2 p.p.m. or thereabouts, trouble was 
indicated unless air was boosted. 


The Effect of Iron on Activated Sludge 


Concerning harmful effects from over-aeration, ex- 
periences revealed that such was a possibility. Such had 
been observed by Fred. Nelson (Dorr Co.), in connec- 
tion with packing house waste treatment, where the 
sludge blanket went over-board. Interesting was the 
fact that there were no nitrates in the effluent. Jim 


with flat sewers and septic sewage, necessitating system- 
atic flushing at short intervals. 


The Supernatant Liquor Problem 

Rosert ALLtTon (Columbus), recalling that superna- 
tant from sludge digesters created the same difficulty, 
facilities were being provided at the new Columbus plant 
to provide thickening of sludge input to digesters through 
centrifugal machines operating 24 hours per day. The 
end sought was to evenly load digesters and coinciden- 
tally reduce supernatant to a minimum volume. «In fact, 
their plan was to get around the supernatant liquor prob- 
lem by vacuum filtration of sludge and liquor combined, 
this being considered a likely solution because of the 
markedly reduced liquor input to the digesters. [Marked 
success with the scheme of sludge thickening ahead of 
digesters continues at Phoenix, Ariz. More recently the 
scheme has been adopted at Topeka, Kan. The centri-’ 
fuging method at Columbus is decidedly new, as is the 
proposal to filter what would be supernatant along with 
the sludge.—Ep. | 


Chlorination for Bulking Control 


E. E. Smitu, Supt. of the Lima plant, was asked to 
bring his experiences with chlorine for bulking control 
up to date. He told of attempts to limit the air and 
carry the minimum of sludge, to effect maximum oper- 
ating economy. Operating thus, on the edge of air suffi- 
ciency, sludge bulking due to filamentous organism 
growths (spherotilus mainly) had to be watched for and 
kept under control. When the microscope revealed such 
growths on the increase, chlorination of the returned 
sludge was started. The scheme had apparently been 
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first applied at Lima and continued to give the desired 
results, being utilized at intervals as the need was indi- 
cated. 

The Chairman stated that chlorination had apparently 
not been successful at some other plants and requested 
L. H. Enstow to clarify the picture. This Mr. Enslow 
did by explaining that there was more than one cause of 
sludge bulking. In the case of Lima, Lancaster (Pa.), 
Hagerstown (Md.), Charlotte (N. C.), and elsewhere, 
the most prevalent form of bulking occurs—that being 
accompanied by sphaerotilus filaments and other indices 
of oxygen deficiency. The other form of socalled bulk- 
ing was in reality peptization of flocs (failure to properly 
agglomerate and settle) which might be due to a sludge 
poisoning effect, such as had been produced by indus- 
trial wastes. Mr. Enslow said that the filamentous 
growths were an index of oxygen depletion in the aera- 
tion tanks; and, likely, more an indicator than a real 
cause of the bulking. In his opinion the rate of oxygen 
demand in the aerators was the all important factor to 
be dealt with in maintaining balance and economy of the 
process. Such rate could be controlled by reduction of 
(a) plant loading (sewage); (b) sludge return (also 
plant loading); (c) density of biological population in 
the aerators. The logical explanation of the effect of 
return sludge chlorination was the control of bio-activity, 
principally the speedy multiplying oxygen depleting sap- 
rophytic organisms, which in limited numbers were use- 
ful as protozoa food, but in excess robbed the useful 
organisms of their requisite supply of oxygen. These 
same organisms, being responsible for the oxygen rob- 
bing and degradation of fresh sewage to septic sewages, 
had been controlled by antiseptic (rather than sterilizing ) 
dosages of chlorine to sewers. A mild chlorination of 
returned sludge would produce like effects, becoming 
slowly cumulative through the system but persistent. It 
was assumed that the chlorinated products produced 
(even milder than chloramines) were responsible for 
antiseptic effects. This, in turn, produced a flattening 
out of the oxygen demand curve in the inlet half of the 
aeration units, thus assisting the oxygen input to keep 
abreast or ahead of oxygen depletion. On this score, 
the efficiency with which the chlorine was distributed 
through the returned sludge seemed an important con- 
sideration, likewise the need for gradually increasing 
chlorine dosage, not alone for the sake of economy but 
to avoid over-shooting the mark. An over-dosage would 
be indicated by the peptization of floc and a resultant 
“milky” effluent. 

Since a “bulky” sludge (large agglomerates) seemed 
to produce the highest results for the least air input, 
operators had been tempted to carry deep sludge blan- 
kets. Unfortunately, a small uppage in the plant load- 
ing at intervals proved too much for the procedure and 
resulted in genuine bulking, traceable to oxygen defi- 
‘ciency and the filamentous growths resultant from the 
latter condition. So, whether it be chlorination or an- 
other form of bacterial growth suppression, the scheme 
of control of bacterial population (particularly popula- 
tion turnover of the prolific soprohytes) seemed to be 
in the proper direction as a corrective in “balance-con- 
trol” in activated sludge practices. At the same time, 
such a scheme should serve one or more of the follow- 
ing: (a) increased plant loadings; (b) higher volumes 
of returned sludge; (c) reduced air requirements in the 
aeration scheme; (d) greater production of solids 
(sludge) and less “wet-burning” of sludge to produce 
useless carbon dioxide and waste of energy in the aera- 
tion stage; (e) a slower reversal of oxidation effects 
within the sludge blanket in the final clarifiers. Seem- 
ingly the ideal system was to be that which most effec- 
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tively flocculates and removes putrescibles in the form 
of value containing sludge. This, rather than the costly 
nitrifying and “wet-burning” end of the process. The 
answer would appear to reside in a possible control of 
biological balance and, therein, recirculating the ultimate 
minimum of returned sludge necessary to contribute the 
requisite “activation” seeding ; and, more particularly, to 
serve the highly important role of flocculation and ad- 
sorption, productive of such high effects when measured 
in terms of power cost per unit of purification. 

Mr. Enslow commented that experiments, involving 
the application of chlorine in minor dosages to the air 
entering the first half of the aeration units, might pro- 
duce further evidence in the direction of bio-control pos- 
sibilities during periods of maximum biological activity. 
Usually, such periods included those of maximum plant 
loadings and highest immediate oxygen demands by the 
sewage. 

[It was announced at the close of the meeting that the 
1938 meeting place would be Columbus. | 


v 
An Interesting Small Tank 














(Photo—Courtesy Chicago Bridge & Iron Co.) 


The above tank has recently been completed for the 
village of Parchment, Mich. It struck us as a nice ex- 
ample of symmetrical design, and somewhat unusual in 
appearance with its tubular columns, neat vertical bar 
hand rail, ellipsoidal bottom and roof, with the little “gaz- 
ing-sphere” or air-plane warning light at the tip-top. 

The tank holds 75,000 gals. and its bottom is 75 ft. 
above ground. But, how a man gets to the balcony 1s 
still a mystery to us, 











Tonawanda’s District 2 
Plant. Chlorinator House on 
Left; Imhoff Tanks Be- 
tween Glass Covered Beds 
and Two Chlorine Contain- 
ers. Incinerator Beyond. 
(Note That the Plant Is 
Fenced in and Grounds 
Landscaped.) 
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CONTROL OF FOAMING* 
In Which the Advantages of Pre-Chlorination Were Evident 


By CHANNEL SAMSON 


Supt. of Plants, 
Department of Sewers. 
Town of Tonawanda, N. Y. 


Town of Tonawanda, N. Y., serves the Village 

of Kenmore, providing primary treatment of the 
sewage. Treatment is provided by four circular Imhoff 
tanks with a combined capacity of 5,000 to 6,000 per- 
sons on the basis of 100 gallons per capita per day. The 
inlet is on one side, and the flow divides to pass half 
around the tank where it is collected in an effluent trough. 
Sludge is pumped from the lower compartments to glass 
covered sludge beds for nuisanceless drying. The effluent, 
since 1933, has been chlorinated by using a manual feed 
chlorinator with a capacity of 300 Ibs. per twenty-four 
hours. Up to recently, and for several years prior, there 
has been considerable difficulty from tank foaming. 


D ISTRICT No. 2 Sewage Treatment Plant, in the 





*This article was prepared for publication in ‘‘Water Works 
and Sewerage.”’ The author has since included some of its con- 
text in a paper presented by him before the New York Sewage 
Works Association.—Ed. 
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Close-Up of One Imhoff Tank. At the Screen House Beyond 
Pre-Chlorinating Dosage Is Applied. 


Pre-Chlorination Tried 


During one of these foaming-spells, prechlorination was 
tried, a portable machine being used, to introduce chlo- 
rine into the influent channel at the rate of 80 Ibs. per 
twenty-four hours. The dry weather flow then was 
about 1,400,000 gallons per day and resulted in an aver- 
age chlorine dosage of roughly 60 lbs. per mg. Use of 
pre-chlorination for about three weeks improved the 
condition of the tanks. The pH increased to approxi- 
mately 7.0. 

This work was done in connection with a report and 
recommendations made by Nussbaumer & Clarke, Inc., 
Consulting Engineers, of Buffalo, concerning improve- 
ments which could be made to the plant. Durnig the 
past year, a number of their recommendations have been 
put into effect by constructing the suggested improve- 
ments. 

A second proportional feed chlorinator has since been 
installed which applies chlorine to the plant effluent in 
proportion to the flow. The original chlorinator is now 
used for pre-chlorination of the crude sewage, applica- 
tion being made into the influent’ channel to the screen 
chamber. 

Water to operate the chlorinators was formerly pur- 
chased from a private water company, and was a con- 
siderable item of expense. To reduce this cost, a small 
pressure-tank water system was installed. In place of 
water, the pump takes its suction from the settled sewage 
conduit. This procedure has been satisfactory and has 
resulted in substantial savings in the cost of water to 
operate the plant. 

The year 1935 was the last full year during which the 
plant was operated with post-chlorination alone. In that 
year, 92;800 lbs. of chlorine were used to treat 863 mil- 
lion gallons of sewage. This is an average of 107.5 lbs. 
per million gallons required to produce a positive chlo- 
rine residual in chlorinating only the settled sewage. 


Water Works and Sewerage—December, 1937 








458 EXPERIENCE IN THE CONTROL OF FOAMING 














The Laboratory, Located on One End of the Chlorinator House. 
Note Automatic Chlorinator for Effluent; Manual Chlorinator for 
Pre-Chlorination; in the Foreground, Ton Chlorine Containers. 


During the first five months of 1936, post-chlorination 
was continued at the following average rates: 


Month Cl. Lbs./M.G. 
PEE sedictbaen cone kes bce nd es? 101 
SFA ee le ed sho tin po wae ON 105 
RR TIN oa aia: Vieira pew aa ee oe 51.36* 
BR Ae Bo ery fers ae 83.20* 
A eee ere ee ee 151.00 


*Rate reduced on account of large amounts of infiltration and 
storm flow. 


Routine Pre-Chlorination Started 


3eginning in May, both post and pre-chlorination were 
employed, and a much better condition in the Imhoff 
tanks could be observed. In fact, there has been no ac- 
tual foaming condition which has given trouble from that 
time till the present. In addition, it has been possible to 
increase the sludge depth in the tanks from about 10 to 
11 ft. deep to 12 to 13 ft. deep without trouble or rising 
of sludge through the slots. Sludge has always dried 
well on the sludge beds, and pre-chlorination does not 
seem to have affected the drying one way or the other. 

During the latter part of 1936, the average rates of 
chlorination were as follows: 


eNUNINONN SF 5 cia accae wr é.stk oes 32.3 lbs. per M.G. 
ee 72.8 lbs. per M.G. 
WEE cb uiwins & deicds hig adv sed 105.1 Ibs. per M.G. 


Chlorine Less as Conditions Improved 


During 1937, with the Imhoff tanks in better condi- 
tion, it was possible to lower the chlorination rates and 
still secure the required residual. The average rates so 
far this year are: 


PUMPCREOCIMTION .0 ieee cesesdes 29.4 lbs. per M.G. 
Post-chlorination ................ 64.0 lbs. per M.G. 
eek och Mik ht keeh bad 93.4 lbs. per M.G. 


This compares with an average of 107.5 lbs. of chlo- 
rine per M.G. in 1935 when only post-chlorination was 
used. The saving of 14.1 lbs. per M.G. is attributed to 
the more economical dosing by the proportional feed 
chlorinator and also by the decreased demand of the set- 
tled sewage from better functioning tanks. For the year, 
the saving is estimated at $565.00. Pre-chlorination is 
practiced from April until October. It is not required 
during the winter months. 
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The better conditions in the Imhoff tanks are indj- 
cated from the following table of pH values: 


pH MONTHLY AVERAGE FOR FOUR IMHOFF 


TANKS 

1935 1936 1937 
MI ated 2 acca. suet e ote a abiee sen 6.75 8.8 7.13 
ED, Voie Sata Sd dates pecs ee aken Ais eat 7.05 
SED. Sie dawan We katiedrs a60 44% oan oe ao 6.75 6.87 7.0 
BEE. videdyecchabescneccmscgnhdaater 6.55 6.91 6.67 
ME Rilo cal wpa oate ean. teicaiein acs Sse Ga oT 6.97 7.03 7.1 
NN ahs oan er ialal aelSaimiels Aa aleemiend oA oa are 7.04 *6.95 7.0 
ME Seid tnd oats hoE Ree oie ke Ha Ke wee tn 6.87 6.91 6.9 
© Re APRA eae a nets Ie ke es 6.81 6.67 68 
NS EU re ie ee POU A ree 6.72 6.91 
Re Are oe 8 freee pin re 6.68 6.91 
Ee ee ENE re ee 6.5 6.81 
ON a Sane ran ts cate city x paces 6.74 6.87 


The district has recently purchased and installed a 
small laboratory, so that in the future data on B.O.D., 
suspended solids, and other needed tests can be per- 
formed and more complete ‘information secured. 

*Pre-chlorination begun. 

*Based on one test for month when trouble was indicated. 


However, foaming did not develop even though the pit test indi- 
cated trouble to be expected. 


’ 
'""Armco's House of Research" 


On November 5th, 200 scientists from all parts of the 
country were guests of the American Rolling Mill Co., 
at the official dedication of Armco’s modern and colorful 
research laboratories in Middletown, Ohio. At the ban- 
quet, concluding the day’s activities, Chas. F. Kettering, 
General Motor’s renowned vice-president in charge of re- 
search, as guest speaker, sounded the note that “Research 
is what keeps industry healthily dissatisfied with itself.” 
Other speakers were Geo. M. Verity, Chairman of 
Armco’s board, and Chas. R. Hook, Armco’s president. 
Dr. Anson Hayes, Armco’s director of research was 
toastmaster. 

The colorful but harmonious exterior construction of 
enameled iron with stainless steel trim, and glass block 











Armco’s Research Laboratories, Middletown, Ohio 


center band, at a distance gives the effect of silver-striped 
ribbons of yellow satin which borders a band of crystal 
beading, interspersed with panels of black jet. 


The new building typifies modern industrial design, 
involving sheet iron and steel in its application to con- 
struction. Being of welded all-steel frame and wall con- 
struction, not a rivet was driven and the fabrication itself 
served as a research project while taking form as a re- 
search structure, providing 43,500 sq. ft. area to house 
12 laboratories, looking to improvements to existing 
Armco products, and seeking new ones. 


———- 


- 





















WHAT COST LEAKING MANHOLES? 


Answered in a Study of Storm Water Entry 
Through Manhole Covers—Good and Bad 


By A. M. RAWN* 
Associate Editor, Los Angeles, California 


the same being entitled “Definition of Terms Used 

in Sewerage and Sewage Disposal Practice,” a 
“separate system” is defined as: “a system of sewers 
in which sewage and storm water are carried in separate 
conduits.” 

Presuming a strict interpretation of this definition, 
it is doubted that a “separate system” as related to the 
“sewage” conduits has ever been built, although many 
have been attempted. 


It is comparatively easy to keep domestic sewage and 
industrial wastes out of storm sewers but to achieve the 
reverse of this operation during storms of even moder- 
ate intensity is far more difficult, if not impossible. It 
is doubtful if any operator can state with certainty that 
rain storms have no effect upon the quantity of flow in 
the “separate” sewage conduits under his supervision. 


Analysis of separate systems indicate that there are, 
in general, two reasons why rain storms increase the 
flow in separate sewage conduits. One reason—there 
are down spouts illegally or otherwise connected to the 
sewers; another—leaking manhole covers allow water 
entry during street runoff. In an effort to tie the thing 
down to some quantitative analysis, a test of manhole 
cover leakage was conducted by the Los Angeles County 
Sanitation Districts, and yielded some rather illuminat- 
ing results. In fact, the findings indicate that consider- 
able care in the design of the manhole cover, or some 
form of protection against infiltration at the point, 
would yield large dividends in decreased flow during 
rains. 

One has only to operate a sewage treatment plant, 
constructed to care for the designed flow from a separate 
system, during a rainy season, or attempt the operation 
of a low lying pumping station built for like purpose, 
to recognize the difficulties presented by periodic flows 
two or three times the maximum dry weather rates, and 
the importance of shutting out storm waters. Based on 
such consideration, it is the writer’s belief that infor- 
mation which throws definite light upon a source of 
trouble may be of assistance in helping to correct the 
difficulty. 


[' A.S.C.E. Manual of Engineering Practice, No. 2, 


Leakage Tests 


To conduct the test a short section of the upper part 
of a standard brick manhole was built and equipped as 
in standard practice with a manhole frame and cover. 
Three different frame and cover assemblies were tested 
in turn: 

No. 1: A new standard, non-locking type in common 
use, in which the cover Seats directly upon the cast iron 
offset in the frame and maintains its position solely be- 
cause of its weight. There was a single pick hole in the 
cover and a notch in the rim for raising. 


No. 2: A similar assembly which, having been in 





*Asst. Chief Engr., Los Angeles County Sanitation Districts. 
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Volumes Passing Through and Around Manhole Covers. Various 
Designs. 


use a number of years, was quite badly rusted both as 
to cover and frame. The same single pick hole and 
notch. 

No. 3: A standard locking, non-rocking frame and 
cover. One in which the cover is placed on the frame 
and rotated horizontally a little to permit offset dogs in 
the cover to engage in grooves in the frame and hold 
the cover securely in place. There are three small pick 
holes in this cover. 

A shallow brick well was extended upward around 
the cover opening so as to permit measurement of 
leakage through the cover at different depths of water 
over it. 

It merely remained to measure the water depth over 
the cover and the repletion required to maintain such 
depth in order to determine the cover leakage for dif- 
ferent conditions. Measurement of repletion was over 
an adjacent “V” notch weir. Al!l water levels were 
observed in connecting “U” tubes. 

The accompanying chart reveals the results of the 
test, showing the leakage in gallons per minute through 
and around each of the three covers for water depths, 
0 to 12 inches, over the cover. The value of a good 
contact between the cover and supporting ring is clearly 
illustrated in Curves 1 and 2. The price paid (in ex- 
cess storm flow) for the extra holes and lack of full 
contact between the cover and rim in the locking type, 
is illustrated by a comparison of Curves 1 and 3. 

It is not at al! unusual for low lying or flat urban 
areas to have slow storm runoff. In such areas close 
attention may well be paid to the selection of type and 
“fit” of the manhole covers. Specifying and securing 
a design that will function to hold leakage to a low 
minitnum,; should merit especial consideration. As an 
illustration: When locating manholes at an average in- 
terval of 300 feet there are 1714 manholes per mile of 
sewer line. In an average single family residential dis- 
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Designs of Manhole Cover Test-Pit, Showing Gage and Weir Arrangement for Leakage Measurements. 


trict, a mile of sewer may take the sewage flow from 
some 600 individuals, about 50,000 gallons per day. If 
the street drainage is such that during a rain storm, 
water stands at 1 inch depth over the manholes during 
one hour, the flow in the sewer in the case of manhole 
cover No. 3 will be more than doubled. Inadequate 
storm drainage or continued rain may cause this increase 
to be many times greater, even to the extent of taxing 
the carrying capacity of the line in extreme instances. 

Downspout connections to sanitary sewers are usually 
prohibited ; however, there is always the suspicion that 
there are some and that they contribute to excess flow 
during storms. That they are relatively unimportant, 
unless quite extensive, may be illustrated by the follow- 
ing observation. The entire (100 pct.) runoff from 
an ordinary city block (300 x 300 ft.) during a one-inch 
rain will not contribute as much water to the sewer as 
17'4 manhole covers of Type 3 under one inch of water 
for one hour. 

When seeing water apparently standing over or flow- 
ing across a manhole lid, the quantity that the observer 
does not see dropping through it may be astonishingly 
large, if not embarrassingly so, in the eyes of the sewer 
designer or operator. 


. 
Denver's New Filter Plant Dedicated 


The new Moffat Filter Plant for Denver has been 
completed. The above picture shows the dedication 
exercises held on the filter operating floor. In the cen- 
ter foreground (side view) is seen Col. Herbert S. 
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Crocker, Consulting Engineer for the Denver Water 
30ard. 

This plant (capacity 50 M.G.D.), is the fifth filter 
plant constructed for Denver. It will treat water from 
the Frasier River, brought from west of the Continental 
Divide through Moffat Tunnel under the Rocky Moun- 
tains. With the opening of this plant lawn-sprinkling 
restrictions in Denver are being removed. 

The plant has been effectively described in some de- 
tail in an article in the December, 1936, issue of the 


Journal of A.W.W.A. by Lewis R. Howson of the firm 


Alvord, Burdick and Howson, Chicago, who designed 
and supervised construction of the plant. 




















Dedication Exercises—Denver’s New Moffat Filter Plant 
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OLD DOMINION SECTION 


OF A. W. W. A. 


Meets in Capital of Confederacy 


zation as the Virginia Water and Sewage Works 
Association, the Virginia Section of the American 
Water Works Association, on November 4 and 5, held 
another praiseworthy and enjoyable meeting. The offi- 
cial registration was 213, of which 190 were men, the 
balance representing a portion of the ladies attending. 
Close to 300 were present at the dinner-dance, at which 
Richmond’s long time mayor, Dr. J. Fulmer Bright, gave 
the principal address featuring the notable history be- 
hind old and modern Richmond and its water works. 


The forenoon of the first day was given over to the 
golf tournament; the afternoon of the second day to 
conducted tours through one of Richmond’s largest cig- 
arette factories and to points of historic interest, of 
which there are many in this city of prominence in Co- 
lonial America and, later, the capital of the Confederacy. 
To nearby Williamsburg, now restored to its pre-revo- 
lutionary splendor as the seat of Virginia’s British Co- 
lonial governors, many visitors went after the meeting. 

As a closing activity, many members and guests vis- 
ited Richmond’s filtration plant, to inspect the several 
features, innovations and processes for which it has be- 
come widely known as “The Filtration Plant of Today.” 

For the success of the Richmond meeting, major credit 
and a vote of thanks went to Marsden C. Smith, Engr. 
of Water, and National Director of A. W. W. A.; to 
Richard Messer, Chief Engr., Va. Dept. of Health; to 
Mrs. Richard Messer, as Chairman of the Ladies Enter- 
tainment Committee; to Neptune’s “Mike” Seibert, of 
Richmond, who had charge of the Golf Tournament. 


Officers Named 


In the brief business session at the close of the meet- 
ing, the following were presented by the nominating 
committee as officers for the ensuing year. The vote was 
unanimous. 


JR cation os te to Richmond, the place of its organi- 





























Hugh B. Rice, 

Supt. of Works 

(Lexington), New 
Chairman. 


A. L. Meisel, Town 

Mgr. (Williams- 

burg), Retiring 
Chairman, 
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“The Light That Never Fails”-—(It’s 
Submerged Under 18 Ft. of Filtered 
Water at Richmond’s Plant) 


Chairman—Hugh B. Rice, Supt. of Works, Lexing- 
ton. 

Vice-Chairman—Howard A. Johnson, Supt. of Fil- 
tration, Danville. 

Secretary—H. W. Snidow, State Dept. of Health, 
Richmond. 

Treasurer—E. C. Meredith, State Dept. of Health, 
Richmond. 

Executive Committee—S. L. Williamson, Charlottes- 
ville; C. L. Crockett, Roanoke. (Marsden C. Smith be- 
came Virginia’s representative on the Board of Direction 
of A. W. W. A. on June 7, 1937, as successor to Presi- 
dent Dugger.) 


Mr. Whitfield and the President 


The meeting was opened with a brief “Welcome” from 
George H. Whitfield, Richmond’s genial Director of 
Utilities, who showed some of the best color-movies that 
it has been this writer’s privilege to see. One movie 
took the audience on a tour of Richmond’s beauty spots, 
and to public buildings and points of historic significance 
and interest. The other was a vivid movie, both edu- 
cational and spectacular, of the course of Richmond’s 
supply of water; from the muddy James, red with the 
clay of Piedmont Virginia, through the churning floccu- 
lators and quiet basins; to the rainbowed sprays. of the 
filtered water aerators; to the sky-blue of the clear- 
water reservoirs. Added interest came from the fact 
that this movie was made by George Morrissette, ama- 
teur photographer in the Water Department. 

Then followed a brief address by Virginia’s President 
of A. W. W. A.—E. F. Dugger—just back home from 
a tour of section meetings from coast to coast. Mr. 
Dugger’s talk followed very closely those made before 
other section meetings, and largely covered in previous 
issues. In recounting membership growth in A. W. W, 
A., he had 50 more members to add, making the total 
gain since January 1, 1937, 500 members, representing 
a record for all time. He announced that a President’s 
Award was to be made by himself to that section show- 
ing the greatest member gain during the year ending 
with the 1938 A. W. W. A. Convention. Existing awards 
covered greatest percentage increase in membership of 
section but an award for that section showing the great- 
est total gain being lacking, he expected to supply such. 
This was in order that those sections with larger mem- 
bership might have an equal chance at winning an award 
as had the smaller sections, the latter finding it easier to 
show greater percentage gains. 


Technical Sessions 


“Physiological Aspects of Potable Water Supply,” 
by Dr. Smwney I. Necus, Medical College of Virginia, 
Richmond, Va. 
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H. A. Johnson, E. C. Meridith 


Supt. Filtration (Va, Dept. of 
(Danville), Made Health) , Re-elected 
Vice-Chairman. Treasurer. 


This, the opening paper, proved of marked interest 
and will prove interesting reading to many a water puri- 
fication man. Dr. Negus literally tore apart the existing 
specifications of suggested upper limits in respect to cer- 
tain metals and limitations on caustic alkalinity in waters 
supplied the public. In referring to Appendix 4 of the 
U. S. Treasury Department’s (U. S. P. H. S., June, 
1925), suggesting limits of metals, etc., in drinking 
waters, he said that these were overly safe—in fact, had 
been derived from a scientifically shabby background. 
Understanding that their revision was planned, Dr. 
Negus went on to point out some of the more unsup- 
portable specifications. Concerning copper, 0.2 p.p.m. 
was the upper limit, whereas the human body had been 
shown to demand 2 m.g.m. per day for continued health. 
For the limits on aluminum and arsenic there was no 
proof of their injuriousness, and arsenic was not un- 
known as a diet for some beautiful ladies. As to hard- 
ness, there was no possible evidence of any upper limit. 
On the contrary, operators adding lime were performing 
a favor to many consumers needful of lime in the diet. 
The warning against “caustic alkalinity” (free hydrox- 
ides) in potable waters, sounded ridiculous in the face 
of no evidnece of injury where caustic water had been 
served consumers for 16 years. Objection to caustic 
water could not be substantiated except in amounts ob- 
jectionable to consumers’ palates. As to iron, the 0.3 
p.p.m. limit applied possibly to laundry and industrial 
waters but certainly was not of physiological signifi- 
cance. The same comment applied to manganese limits. 
Sulfates, iodine, chlorine and chloramine he dismissed 
as of no consequence. 

Now when it came to a few elements likely to be found 
in potable waters there seemed ample grounds for limit- 
ing them. Fluorides, for instance, had been shown to 
attack teeth when much above 1 p.p.m. in terms of 
fluorine. Selenium had been shown ten times as toxic 
as arsenic; in water had been known to kill cattle. As 

















M. J. Seibert, Nep- 
tune Meter Co. 
(Richmond), Had 
Charge of Golf 
Tournament. 








Marsden Smith, 
Engr. of Water 
(Richmond), Host 
and Master of 
Ceremonies. 
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to the 5 p.p.m. upper limit for zinc (Zn), there may be 
some grounds depending upon which salt of the metal 
was present. It was known that 500 p.p.m. of zinc 
added to water as sulphate of zinc had not hurt rats. 
On the other hand, 8 p.p.m. in drinking water had been 
reported to intestinally upset consumers but, » the 
other hand, chemists of zinc companies claimed 40 p...m. 
non-injur1ous. 

Coming to the most important element, lead, he re- 
viewed the effects of lead on the system and the fact 
that the poisoning was due to failure of the body to 
throw off lead and, therefore, such cumulative effect 
justified the upper limit of 0.1 p.p.m. lead. Dr. Negus 
warned against lead lined pipe or lead services, unless 
the water was first proven non-aggressive to lead. He 
reported a case where water standing in lead service pipe 
had picked up 1.44 p.p.m. of lead in 10 days. 

W. W. Brusu (New York) reported a case of zinc 
poisoning at a picnic where lemonade was served in gal- 
vanized buckets. 

R. C. BARDWELL (Richmond) said that any boy who 
had helped make pink lemonade in galvanized tubs when 
the circus came to town, would wonder about zinc-lem- 
onade being harmful. Mr. Bardwell was highly pleased 
to see the caution against caustic water being exploded, 
because there was ample proof that it had not been in- 
jurious; besides, was usually a very safe water patho- 
genically. 














From Sweet Briar Came Supt. J. R. Abbitt; from Orange Came 

Town Mgr. R. Blankenship—to See Richmond’s Filtration Plant 

of “Today.” On the Right—H. E. Lardley, Plant Supt. and P. W. 
Blankenship, Assistant. 


Pror. F. H. Fisu (V. P. I.—Blacksburg) told of com- 
plaints of milky water traced to 20 p.p.m. zinc dissolved 
from new galvanized pipes. He wondered why galvan- 
ize pipes, if the zinc wouldn’t stay on. 

L. H. Enstow (New York), in complimenting Dr. 
Negus, said that the copper “bugaboo” certainly should 
be exploded. He cited the fact that it had been shown 
that copper in quantities to cause trouble would so 
pucker the consumer’s mouth as to give ample warning. 
It was fairly well established that 5 p.p.m. copper was 
non-injurious. Concerning zinc, he had reason to be- 
lieve that a form of diarrhea was produced by water 
containing zinc from new pipes, and cited a case of such 
trouble in an army camp supplied water through new 
galvanized pipes, for a good part laid on ground surface 
in the sun. With “aging” of the pipes the trouble 
cleared up, along with the high zinc content. That was 
before the days when pH adjustment of waters came 
into use for reducing their aggressivity. Like Dr. Negus, 
he had much respect for lead in any amount, and had 
learned from experience how much lead some waters 
would dissolve while standing only over night in lead 
service pipes. It would be a wise precaution to consider 
lead services potentially hazardous and run water to 
waste every morning if the premise was served through 
lead service pipes—i. e., unless it could be shown that 
the particular water was not aggressive to lead. 

RicHArD Messer (Richmond) said that some of the 
deep wells in tide-water Virginia had fluoride contents 
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above 1 part per million. While there were known 
methods for fluoride removal, unfortunately, they were 
far from. economical. 


“Keeping Good Water Good,” by Linn H. Ens- 
Low, Editor, WATER WorKs AND SEWERAGE, New York 
City. 

Mr. Enslow’s informal discussion covered two phases 
of keeping good water good. The first part dealt with 
naturally good waters and the cost to municipalities, 
which industrial pollution had entailed, in returning once 
good water to a state of purity, wholesomeness, appear- 
ance and palatability as nearly to its original “goodness” 
as was practicable. Also he referred to problems arising 
in connection with impounding and raw water storage 
reservoirs in which degradation due to algae, shallow 
marginal growths, organic decay, deoxygenation, aneo- 
robic breakdown, solution of iron and manganese; fol- 
lowed by reservoir turnover, with the foul tastes and 
odors, iron and manganese troubles ensuing. The first 
condition constituted an imposition by industry and it 
seemed that municipal and state authorities needed a 
“lifting” Federal hand in getting water supply streams 
cleared up, as well as other water-ways. 

No further removed than Richmond’s James River 
at the foot of the hill, was an example of up stream pol- 
lution which added many dollars to the cost of water 
purification and in low river stages created conditions, 
at times, with which the most expert operation with 
modern facilities could not produce a product wholly 
deserving of the designation “good.” In the case of 
impounded water now advocated by some for Richmond, 
from a far removed mountain watershed at staggering 
costs, the citizens, ready to pay anything for a safe and 
pleasing supply of water, might be sadly disillusioned 
during the years required for such reservoirs to complete 
their cycle of natural purging by aging. Then after 
nature reached its balance the matter of keeping good 
water good by maintaining water shed patrols, keeping 
the shore and weed line clean, repeated systematic cop- 
pering for effective algae control, and water treatment 
to preclude supply main growths, decaying slime depos- 
its, Or main corrosion, were more items to consider in 
keeping good water good. After all, it seemed that the 
ideal surface supply would be a stream with a free flow 
of at least fairly good water, with which modern puri- 
fication methods could deal. This, with a reasonable 
factor of assurance that drastic and overly expensive 
purification methods become a non-necessity by effective 
regulation (not prohibition) of stream usage at points 
above the taker. 

It was Mr. Enslow’s opinion that water purification 
experts had probably done a disservice in developing 
measures touted as capable of dealing with pollution 
loadings in excess of reasonableness. The result has 
been a debilitated effort at pollution control; and an 
ever-growing pollution loading of water-supply streams, 
mainly because water purification men have been too 
proud to say that they “couldn’t take it.” Water supply 


should be reasonably clean as well as absolutely safe. 
And it was only logical to insist that polluters do their 
share in seeing that water purification plants receive a 
raw product which may be completely cleaned with 
“ivory soap” methods, instead of “steel-wool and dutch- 
cleanser” methods, which at best usually can not produce 
a finished, water without some deficiencies in one or an- 
other direction. Taking into account self purification of 
streams domestic sewage, at points only a reasonable 
distance below its point of origin, was on the whole to 
be compared with industrial waste pollution as being 
but a “lily in the garlic patch.” It seemed to Mr. Enslow 
that there had been some “gnat straining,” in providing 
sewage treatment works for water supply protection, 
while stream conservationists and health authorities have 
let the industrial waste “camel” be swallowed too long 
for present day comfort of industries, authorities, and 
Mr. John Q. Public, who wants unblemished, pure 
mountain water, spring or well water, at any cost. 

The second part of Mr. Enslow’s talk was devoted to 
keeping good water good in the local system—assuming 
it to be sufficiently good at the source of supply, or made 
thoroughly so by effective purification methods. Need- 
less to say, “good housekeeping” was one of the first 
requisites and he illustrated cases of assumedly tight 
covered reservoirs and clear wells which upon inspec- 
tion had revealed the carcasses or skeletons of small ani- 
mals or birds. He touched on the hazards of cross: con- 
nections on the distribution system and the question of 
localized pollution from back-syphonage of toilet and 
other fixtures, drain sumps or worse into the system in 
case of vacuum due to main breaks or equivalent. He 
told how good sparkling waters became poor, murky and 
staining waters in consumers’ pipes, due to aggressive- 
ness, and because of corrosion with zinc or iron pick-up. 
He outlined the present day understanding of the cause 
and correction of main tuberculation, household service 
corrosion, and resultant “dirty” water which left the 
plant as clean water. To determine the correct quantity 
of hardening to apply to such waters, in the form of 
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Programmers 


Carl J. Lauter, Chief Chemist, Water Div., Washington, D. C.; 
Linn H. Enslow, Editor, “Water Works and Sewerage,’ New 


York; Chas. E. Coleman, Engr., De Laval Turbine Co., 


Trenton, N. J. 


lime treatment, the marble solubility test was generally 
employed, but after all, it took nothing more than a “wire 
nail chemist” to determine the adequate treatment. 
Water treated so as to rust already slightly rusted (and 
cleaned) wire nails least, when submerged in closed jars 
or bottles filled full of the water, was that water least 
corrosive to iron and steel pipes. By such simple ob- 
servations on cold and hot water the practical answer 
to the correct lime dosage could be determined by ex- 
pert and novice alike. This “horse-sense” idea, born in 
a Virginia plant, deserved commendation and had been 
responsible for an editorial on “Wire Nail Chemists.” 
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away the “sins” of several years’ accumulation. The 
“Chloramination”’ scheme for dead end troubles had been 
proven effective, possibly first at Richmond, and since at 
many points where given a thorough trial. The method 
would likely prove of practically universal benefit in 
time—i.e., provided mains too dirty be cleaned first and 
the treatment be allowed a reasonable time to penetrate 
throughout the system. 

So—to “Keep good water good” the basic steps are: 
(1) Clean the water as effectively as practice permits at 
the plant. 

Harden it with lime to produce minimum corrosion, 
without over-treatment resulting in deposits of car- 
bonate in meters and hot water lines; or, zinc lead 
and brass attack; or, sudden sloughing off of tu- 
bercules, as some had noted with very soft waters. 
Clean the mains if necessary before commencing 
(2) or (4). 

Practice “Chloramination” to maintain aseptic con- 
ditions in sluggish flow sections of the system, there- 
by checking corrosion and water degradation trace- 
able to pipe slime, fermentation and decay, which 
lime treatment alone will not accomplish. 

Leading the discussion, RICHARD MESSER, ex-boss of 
Mr. Enslow, made some complimentary remarks in ap- 
preciation of the contributions and observations of Mr. 
Enslow, based on wide experience. 

I. M. Grace (Consulting Engr., Harrisburg, Pa.) re- 
cited experiences with lime treatment of a very soft 


(3) 
(4) 
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Then Mr Enslow came to a common “ailment’’—dead 
end troubles—involving fermentation of deposits, pro- 
ductive of carbon dioxide, pH drop, and corrosion. 
Finally the organic matter degradation in warm weather 
reached the oxygen depletion stage; then sulphate break- 
down, by the common (non-pathogenic) organisms of pu- 
trefaction, and the resultant bad tastes and odors, indi- 
cated by the black water observed during summer and 
fall hydrant flushings. In this, the gradual accumulation 
of putrescible organic matter depositing on the interior of 
all sluggish flow mains, the roughness (tuberculation) of 
mains had an important bearing. To appreciate this it 
was only necessary to smell the material from low 
draught mains removed by the cleaning scraper (go- 
devil) or by heating and finally burning some of the 
“muck.” That such could possibly come from good 
water would hardly seem possible, but it was a fact that 
contact with interior main surfaces would cause organic 
matter to deposit which even good coagulation and rapid 
filters are not capable of removing. The question of cor- 
recting water deterioration in mains resolved itself into 
maintaining almost, if not absolute, sterile conditions 
throughout. Realizing that the trouble is not evident in 
winter, led to attempts at suppressed bio-activity through 
the use of ammonia and chlorine treatment to take re- 
sidual chlorine to the far reaches of the dirtiest part of 
the system—the dead ends. Sometimes interior condi- 
tions are such that main cleaning is necessary to wash 


Water Works and Sewerage—December, 1937 


water which had resulted in softening and disintegration 
of rust tubercules. Concerning Mr. Enslow’s “Wire 
Nail Chemists,” he had recently seen a “Corrosion-De- 
tector” for inserting in water mains. It made use of the 
principle of rusting of wire nails. Another “detector” 
was a soapy cloth, left overnight under a slow dripping 
faucet, on which the size of iron spot was the semi-quan- 
titative yard-stick. 

J. W. ENncLE (Chemist, War Dept., Arlington, Va.), 
after a main repair job, had located the remains of a 
white woolly dog as the cause of consumer complaints. 




















C. 2.  Seoenet. 
Chemist, Norfolk Supt. Filtration, 
and Western Ry., Fredericksburg, 
Roanoke, Va. Va. (Enslow’s 
“Wire-Nail 
Chemist.”) 


Roland Leveque, 
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Engineers 


Reeves J. Newsome, Consulting Engr., New York (Director of 

AW.W.A—N. Y. Section); R. C. Bardwell, Water Engr., C. & 

O. Ry.—Richmond; Martin Johnson, Wiley and Wilson Engrs., 

Lynchburg (To His Credit the Novel “Cathedral” Filter Plant 
of Lexington, Va.). 


The need for “good housekeeping,” a thorough clean-up 
and disinfection after repair jobs was stressed by this 
experience. 

RoLaNp LevEQuE (Supt. Filtration, Fredericksburg, 
Va.), admitting that he was Mr. Enslow’s “Wire Nail 
Chemist,” said that he realized that publicity was good 
for water works men, but it had cost him considerable 
extra work since he had been “discovered” in Freder- 
icksburg. Called on to test water samples and suggest 
treatment in two counties, he had proved to be a star 
salesman (without compensation) for H.T.H. hypochlo- 
rite, sold through a local laundry. 











1. M. R. Mills, Pres., Va. Equipment and Supply Co., Richmond; 2. R. D. Wright, Asst. Engr., Lynchburg Water Dept.; 3. “Jo” 
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Three of the pumps, requiring 12,000 H.P. motors, will 
be the largest in America. Originally an 88 per cent 
efficiency was the specification demand, whereas the con- 
tractor’s model pump upon tests gave an efficiency of 
91.5 per cent. Thus a new record for centrifugal effi- 
ciency has been established, illustrating the potentialities 
of special design, the cost of which might yield hand- 
some returns. 


“What Is New in Distribution” (Part I), by C. A. 
McGinnis, General Manager, Transite Pipe Division, 
Johns Manville Co., New York City; (Part II), by 
W. P. Cox, General Sales Manager, McWane Cast Iron 
Pipe Co., Birmingham, Ala. 

Mr. McGinnis devoted his time to showing movies 
of important and unusual installations of “Transite” as- 
bestos-cement pipes, and special adaptations of various 
jointing methods and fittings. Construction over trestle, 
highway and railroad bridges was shown, also the advan- 
tage of flexible couplings on fire hydrants branches, con- 
struction in tunnel, through marsh lands, method of tap- 
ping and jointing. 

Mr. Cox said that while cast iron pipe was anything 
but new, there had been some improvements in the prod- 
uct in recent years. Mechanical casting improvements 
had contributed higher uniformity and better qualities to 
the metal. Also better raw materials (pig iron, etc.) 
had been demanded by pipe producers; more scientific 
control of the cupola, mold production and pouring. In 
mold making the use of processed sand had proved an 














Millikin, Chemist, Roanoke Water Co.; 4. Wm. S. Flynn, Sales Engr., Eddy Valve Co., Waterford, N. Y.; 5. W. B. Cambridge, 
Hersey Meter Co., New York City; 6. Walter Schaeffer, Sales Engr., Rensselaer Valve Co., New York City; 7. W. W. Winfree, 
Asst. to V. P., Glamorgan Pipe and Foundry Co., Lynchburg; 8. J. M. Pharr, Supt. Filtr., Newport News Water Co., Denbigh, Va. 


What's New, in This and That 


What might be designated as “Peddler’s Hour’ con- 
stituted a group of informative brief reviews of “What’s 
New” in this and that field, presented by six manufac- 
turers’ representatives. 


“What Is New in Pumping,”. by C. E. CoLeman, 
Engr., DeLaval Steam Turbine Company, Trenton, N. J. 


Mr. Coleman said that during the past 5 years there 
was little new in centrifugal pumps, the efficiency of 
which had been brought to the top between 5 and 8 years 
ago for stock designs and sizes. Frequently pumps 
could be made more efficient for a specific installation, if 
time were allowed bidders for making special design and 
fabricating ; but the additional cost would seem prohibi- 
tive unless there were sizeable power savings to be had. 
Manufacturers had to strike a happy medium in the 
number of casings for a given size pump (5 for a 12-in. 
size, for example) and then fit the proper impeller to 
one of the 5 casings toe give the nearest approach to a 
special design for governing head and capacity require- 
ments. For very large installations, special design might 
pay handsomely. He cited the studies made to attain 
maximum efficiency to 1/10th per cent on the Los An- 
geles Aqueduct installation, where every 1 per cent effi- 
ciency increase meant $50,000 per year in power saved. 


all-important contribution. In the pipe shop continuous 
laboratory testing and inspection had proved one of the 
best investments made—now 1 out of every 6 men being 
an inspector. Today’s cast iron pipe was produced with 
only one-half former tolerances in wall thickness ; testing 
pressures had almost doubled; transverse (beam) and 
tensile strengths had been increased 50 per cent, to stand 
rough treatment and trench strain. 

Concerning joints, Mr. Cox referred to the new pre- 
cast lead joint and the quickly and tightly made rubber 
gasketed joints, now becoming so popular, to insure line 
flexibility. Also “newer,” is the growth in use of 2-inch 
C.I. pipes (shipped in 18-ft. sections of two 9-ft. pipes) 
jointed with screw, rubber-gasketed, or pre-cast lead. 
Their chief uses have been for main extensions, tying 
in dead-ends and gridironing; for parks, golf courses, 
cemeteries, the larger services. For those areas where 
tuberculation may be a problem and water treatment for 
corrosion prevention is not practiced, C.I. pipes are now 
more prevalently supplied with bituminous or cement 
linings. 

“What Is New in Metering” (Part I), by Cas. 
BACHMANN, Neptune Meter Co., New York City; (Part 
II), by Aran A. Woop, Builders Iron Foundry Co., 
Providence, R. I. 

Mr. BACHMANN reviewed the history of small meter 
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Edw. H. Ruehl, Engr., Va. League of Munic., Richmond; 
F. O. Baldwin, Chief Chemist, Water Dept., Richmond; 
R. W. Fitzgerald, Chief Chemist, Div. of Water, Norfolk. 


production. Chief improvements of customers’ meters 
in recent years had largely been the use of improved 
gages and alloys. He predicted many years will pass 
before manufacturers will change the principal design of 
the present day consumer meters. 

Mr. Woop, with the benefit of lantern slides, described 
three new developments of Builders Iron Foundry Co. 
First, the Kennison Nozzle, which is a simple device 
for placing on the end of free discharge pipes. Such 
nozzles produce head-flow graphs similar to that of a 
weir, showing large increments of head drop for small 
changes in rate at their departure from a straight line 
when flows drop extremely low. An installation for 
measuring sludge return at the new Columbus Sewage 
Plant was pictured. The indicating and recording in- 
strument was also shown, operating on a maximum head 
loss equal only to the diameter of the pipe. Good sen- 
sitivity was being had with Kennison nozzles, recording 
water flows down to 5 per cent of maximum capacity. 

The Chronoflo Summation Gauge has recently been 
developed to receive electrically transmitted readings 
from individual meters (remotely or closely located) and 
add all readings at intervals to produce summation read- 
ings—indicating, totalizing, or recording. 

Remote Pump Station Control was the third new de- 
velopment. The layout illustrated involved a Chronoflo 
Meter for water elevations and another for flow, each 
utilizing a single wire to the control station. A selector 
dial (same as a telephone dial) is used to control the 
operation of pump, valves or other units through a single 
wire circuit, subject to use also as a telephone circuit 
when desired. Dial a single number and the desired 
pump is started, another number and the valve is opened, 
a third and the pump is started. Signal lights indicate 
the operations as they are under way at the remote point. 
Simplicity was the distinctive feature, a recent installa- 
tion at Oklahoma City being that pictured and described. 

“What Is New in Coagulation,” by Burton W. 
GRAHAM, Chemist, Activated Alum Corp., Baltimore, 
Md. 

Mr. Graham presented a scholarly discussion and re- 
view of the principles of coagulation and floc formation. 
Unfortunately, the audience was deprived of hearing 
much of that part of his paper dealing with the specific 
properties of the products manufactured by his com- 
pany—“Activated Alum” and “Black Alum”—due to 
the fact that, having over run his time limit, he was 
crowded at the end and skipped hurriedly through the 
most interesting part of his paper—‘‘What Is New.” 

He emphasized the fact that in general the higher the 
valence of the metal of the coagulant the larger and 
more spontaneous the coagulating effect in pH zones of 
optimum value. The beginning of a new era in water 
purification dated back to 1931. Since, one had seen 
strides made in flocculation by mechanical devices, the 
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demonstrated value of ferric iron salts; the marked ef- 
fects of pre-chlorination, and even super-chlorination of 
the raw water, such as practiced at Richmond and later 
elsewhere; the effects of clays (bentonite) and small 
amounts of finely ground activated carbon in enhancing 
floc formation, weighting floc, creating aseptic conditions 
to keep the sludge “sweet” for longer periods. He spoke 
of the growing use of sodium aluminate in improving 
softening precipitations and sweeping out colloids, in- 
cluding undesirable magnesia and silica; also the value 
of ferric coagulants in the better removal of silica. 

Strangely enough, Baylis had recently announced the 
catalytic like effect of neutral silicates added with coagu- 
lants to create larger, heavier and very markedly tougher 
floc conglomerates. 

In touching on his company’s Standard Activated 
Alum, he said that the finely ground insoluble portions 
of the bauxite, left in, served to especial advantage in 
those waters void of silt or clay particles to serve as 
floc nuclei. Since titanium, with a valence of four, was 
one of the very most powerful coagulating metals, it had 
proved a valuable activating agent. Titanium in small 
quantities went into all activated alum. “Black Alum” 
was compounded by additions of requisite amounts of 
powdered activated carbon to standard activated alum. 
The scientific explanation of the so-called catalytic effects 
produced by the carbon in floc production was as much 
an unanswered question to his company as to others. 

“What Is New in General,” by W. W. Brusu, Edi- 
tor, “Water Works Engineering,” New York City. 

Mr. Brusu, speaking on the licensing of water works 
operators, said that licensing had been made legally com- 
pulsory in New York as of October 1, 1937, and in Ohio 
at a somewhat earlier date, together with a voluntary 
licensing system in South Carolina. In Pennsylvania, 
the State Legislature has asserted the ownership by the 
State of the waters within the State and has provided 
for the payment of a fee not to exceed $1.00 per million 
gallons that might hereafter be allocated to water supply 
control use. The establishment of the fee was, how- 
ever, optional with the State Water Control Board. A 
deep-well turbine pump with its motor located below 
the pump, therefore operating continuously submerged, 
represents a radical departure from previous practice fur 
this type of pumping. The rapid increase in the extent 
that fluorine has been found to be present in water sup- 
plies emphasizes the importance of the research to find 
means of removing fluorine from water supplies. Use 
of bone contact as a means of absorbing the fluorine, 
developed by the Smiths of Arizona, was referred to as 
an encouraging development in this field. 

"Passing It Along" 

' “T Will Pass It Along for What It’s Worth,” was 
the theme of an hour of “Experiences,” which is always 
an interesting part of any meeting. 

REGINALD BLANKENSHIP (Town Mgr., Orange, Va.) 
told of the method of removing tuberculation from re- 
claimed pipes by putting a logging chain through and a 
buck-nigger on each end to pull it back and forth, cross- 














Prof. Robert Carroll of V. M. J. and “Keydett” Seniors. Dennis 
(A. P.); Taylor (P. H.), and Earnest (A. K.). 
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saw wise. Then a scheme of anchoring bends and tees to 
building walls with rods and turn-buckles. He had suc- 
cessfully dried out flooded motors by mopping with rags 
and building fires in the room to keep it as hot as seemed 
safe, and the use of electric fans to circulate the air 
yugh the coils. 

aan, H. Buiven (Supt. of Water, Norfolk, Va.) 
told of a recent stand-pipe failure which had been caused 
by a wind reaching 70 miles per hour. The 90-ft. high 
pipe was, at the time, empty for painting. The top 
buckled in before it finally went down. The vertical 
trough formed caught the wind like a sail. The lesson 
from the accident would seem to be the requirement of 
stiffening rings in the upper sections. Naturally nothing 
would have happened if the pipe had been fairly full, 
but the storm would not hold off to let them put it back 
in service. 

Cart J. Lauter (Chief Chemist, Water Division, 
Washington, D. C.), in commenting on bacterial pick-up 
in distribution systems, said that 48 hr. counts had been 
found to give a picture on the Washington distribution 
system that revealed bacterial conditions which were not 
detected with 24 hr. counts. His findings were in the 
direction commented on by Mr. Enslow in explaining 
dead end troubles. In tap samples, even where there 
had been no stirring up of main deposits or slime, 800 
per cent more bacteria were found after 48 hr. incuba- 
tion than the customary 24 hr. tests revealed—namely, 
234 as against 27 per cc. By the same comparison there 
was a 300 per cent increase through the filter plant 
basins and filter effluents showed counts of 65 as against 
14. Mr. Lauter said that the significance remained a 
question, but he wondered if there might not be some 
correlation between 48 hr. counts and some of the many 
gastro-intestinal outbreaks which had thrown suspicion 
on water supplies of late. 

In propounding the question, What to do about it? 
Mr. Lauter answered by suggesting that chemists might 
find raw water chlorination, followed by post-treatment 
with ammonia-chlorine, the solution. In fact, super- 
chlorination, such as, in effect, is practiced at Richmond, 
might have to be more universally considered and plant 
control put on the basis of 48 hr. counts. Then, for 
the purpose of preventing growth in the distribution 
system, post-chlorine dosage with ammonia, for taste 
prevention and fixation of the residual. 

J. W. Kettoe (Raleigh, N. C., Chairman of the N. C. 
Section) was of the opinion that Mr. Lauter had struck 
an important key-note. He could check him on his find- 
ings, having found 10,000 bacteria per cc. on main sam- 
ples after 48 hrs. In many ways chloramination to carry 
residual to the far corners had an appeal as a worthy 
practice. 

D. R. Taytor (Supt. Roanoke, Va., Water Com- 
pany) related some of his experiences in dealing with 
customer complaints, excess billing in particular. He 
had found the recording chart attachment, to go on com- 
plainants’ meters, a god-send in settling disputes. He 
exhibited a sample chart from which he read the daily 
habits of that particular household in respect to number 
of baths taken, number of times the toilet had been 
flushed and the minute of day and night; the time the 
dishes were washed after each meal, the time that son 
Johnnie got home from a party, or “something.” Re- 
citing such a case history to the consumer seemed like 
“taking cake from a baby.” There ended all argument 
concerning meter “ability” and accuracy. It was truly 
a case of “one picture being worth a thousand words.” 

Mr. Taylor gave a table (published by H. V. Pedersen 
of Marshalltown, Ia., in the Journal of A. W. W. A.) 
which he had found very useful in settling arguments. It 
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had been set up for the average household, to show the 
relative amounts of total average consumption which 
could be accounted for by household uses. The list fol- 
lows: 


Use of Water % of Total Use ofWater % of Total 
FT 5 ae ee 4 Toilet flush ....... 45 
Sprinkling ........ 3 ee, RE 30 
Auto. wash ....... 1 A ER eee oe 6 
te pag eee re 3 


So, if a customer explains that he hardly ever sprin- 
kles; sends his laundry out; has no cook to leave the 
spigot run in the kitchen, Mr. Taylor just pulls the list 
out and shows the customer a picture that surprises the 
average man considerably. 

At the close of the meeting President Dugger asked 
the floor just long enough to tell a little of the plans for 
the New Orleans Convention, late next April. Anyone 
knowing the glamour of this famous city would do every- 
thing possible to get down there. Get it on the budget, 
or get it some way. Just don’t miss New Orleans, were 
his parting words. And then the gavel fell. 


* 
Denver's Chlorine Control Scheme 


In the recently completed West Side Filtration Plant 
of Denver, Colo., an interesting chlorinator installation 
involves the use of unique recording scales. The dials 
of these scales, and weighing and recording mechan- 
isms, are located in the chlorinator room on the operat- 
ing floor, whereas the scale platforms are on the ground 
level below, for the purpose of greater ease and safety 
in handling chlorine and ammonia containers. The gas 
is piped up to the chlorinators, and any re-liquefied 




















Chlorine Control Scheme at hors Side Filtration Plant, Denver, 
Colo. 


chlorine gas in the line readily drains back to the con- 
tainers or drip-pots below. 

The unique feature of the four Fairbanks record- 
ing dial-scales is that it is possible for operators to 
tell by a glance, at the pen charts, how much chlorine 
has been used and how much remains in the containers 
on the scales below. Each scale has two tare beams and 
the counterpoise weights are painted two different colors 
to identify their use. One beam sets off the weight of 
the container. The other, in conjunction with the dial 
chart reading, shows the net content of the container 
at all times. The scheme is intended to increase accuracy 
of control, fix operator responsibility, and preclude waste 
due to removal and return of incompletely emptied con- 
tainers to the manufacturer. Alvord, Burdick and How- 
son were consulting and designing engineers. 
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Fairmont’s Spic and Span 
Plant. Has a Gleaming 
New Wash Tank. 








WEST VA. WATER OPERATORS 
Hold Highly Successful Meeting in Fairmont, W. Va. 


AIRMONT—“The Friendly City”—was host to 

the West Virginia Water Works Operators Con- 

ference, which held its 12th Annual Meeting in that 
progressive city October 21, 22 and 23. With a splendid 
program and an attentive and enthusiastic membership 
we can say that few technical sessions of such meetings 
have been better attended than those in Fairmont, where 
the official registration reached 118. 

Fairmont proved its claim to being “The Friendly 
City,’ and Fairmont’s Superintendent of Water and 
Sewerage—J. Clyde Morris—proved a number one citi- 
zen of this wide awake “Coal Capital” in a prosperous 
mining area. To meeting and banquet came Fairmont’s 
Mayor Wilson to officiate and, later, to mingle with vis- 
iting mayors who came to see their water works oper- 
ators in action. The local press took more than usual 
notice of the meeting, as evidenced by the liberal front 
page space devoted to it. [In passing, it can be said 
that the West Virginians have always been able to secure 
an unusual amount of helpful water works publicity in 
their newspapers.—Ep.] Also, did Fairmont contribute 
the live-wire Chairman J. H. Buchanan, of the Monon- 
gahela West-Penn Public Service Co., long a wheel-horse 
in the conference. 

Even in the face of threatening weather conditions, 
the attendance was boosted without much doubt because 
of a splendid job by Superintendent Morris in mailing 
to West Virginia operators a special letter of invitation 
urging each to come to Fairmont. With it was sent a 
specially produced “Welcome to Fairmont’ booklet de- 
picting Fairmont’s assets, but featuring its water works 
and new publicly owned swimming pool constructed with 
WPA aid and subscriptions to revenue bonds by Fair- 
mont citizenry. 

One afternoon was devoted to a trip through one of 
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West Virginia’s modern and most important power gen- 
erating stations built on top of a coal mine, then to the 
new swimming pool and, finally, to Fairmont’s spic-and- 
span filtration plant located high above the city on a hill- 
top in picturesque Reservoir Park. Prior to the trip 
members were luncheon guests of the Water Department. 


Conference Considers A.W.W.A. Affiliation 


Following the complimentary remarks of Mayor Fred 
T. Wilson, in discussing the meaning of efficient water 
works operation and management to a community, the 
Conference launched into its Business Session and dis- 
cussion of a proposal made to reorganize as the West 
Virginia Section of A.W.W.A. West Virginia being 
at present included in the Central States Section of 
A.W.W.A., E. C. Trax, Chairman of that Section, had 
been requested to come to the meeting to present his 
views on the subject. Following floor discussion, in 
which it came out that the Michigan Conference had re- 
cently voted to apply to A.W.W.A. for affiliation, Mr. 
Trax presented a review of the advantages and disad- 
vantages which would accrue to members of the Confer- 
ence should it become a Section of A.W.W.A. At the 
possible price of being branded a traitor to the Central 
States Section, it was his personal belief that A.W.W.A. 
could best serve water works men in general through 
single, or, at most, twin-state sections rather than re- 
gional sections. By establishing more numerous sec- 
tions A.W.W.A. meetings could be annually reached by 
the greatest numbers; there would result a strength 
built up of A.W.W.A. through more members and closer 
contact. The result would be the needed higher recog- 
nition of water works operators, added publicity and 
increased security—legally and morally procured. Mr. 
Trax could see but one disadvantage—the $10.00 per 
year membership fee to cover the cost of A.W.W.A.’s 
monthly Journal and running expenses of the Associa- 
tion. Proposed and likely of favorable action by A.W. 
W.A.’s Board of Direction, was an affiliate grade of 
membership at a reduced fee more readily payable by 
underpaid sub-operators. 

It was voted to refer the question to a committee of 
leading members named by the Chair—with which Mr. 
Trax and L. H. Enslow were asked to sit. This com- 
mittee, instructed to report at a later business session, 
brought in several reasons leading to its recommendation 
that affiliation with A.W.W.A. as a State Section be 
given prompt and deserved consideration. After dis- 
cussion, and upon motion by Lewis V. Carpenter, long 

a main-spring of the West Virginia Conference, and 
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now representing the Central States Section on A.W. 
W.A.’s Board of Direction, it was voted to name a com- 
mittee to investigate, study and report further, looking 
toward taking definite action provided that existing and 
future Conference members would not be excluded from 
membership because of their lack of the $10.00 annual 
dues. It was a plain and plausible case of the West Vir- 
ginia Conference saying to A.W.W.A.—We wish to join 
with you in your avowed program of “doirlg things” for 
the water works profession. But we do believe that the 
Conference serves many men who will lose its advan- 
tages by being forced out if the membership fee is pro- 
hibitive. We will await further developments in respect 
to a membership grade of lower cost in A.W.W.A. be- 
fore taking from West Virginia operators the advantages 
offered at nominal cost in our 12-year-old organization. 
The next move is distinctly up to A.W.W.A. in the mat- 
ter of “maximum service to the greatest numbers” and 
West Virginians are standing on safe ground when they 
as much as say to A.W.W.A.— “Take care of our young 
and underpaid operators, and we are with you in your 
movement toward service to the water works profession 
as a whole.” 

The Committee on A.W.W.A. Affiliation consists of 
A. R. Todd, Wheeling, Chairman; Mentor Hetzer, 
Moundsville; Golden Underwood, Parkersburg; J. C. 
Edwards, Huntington; T. L. Young, Chester. 

New Officers 

The following, presented for offices by the nominating 
committee, were unanimously voted in for the ensuing 
year: 

Chairman—A. R. Todd, Supt. of Filtration, Wheeling. 

Vice Chairman—Wnm. Kirchman, Supt. of Filtration, 
Fairmont. 

Sec’y-Treas.—J. B. Harrington, State Dept. Health, 
Charleston. 

Executive Committee—J. Clyde Morris, Fairmont; 
Mentor Hetzer, Moundsville ; Golden Underwood, Park- 
ersburg ; in addition to the officers. 


Technical Sessions 


(J. K. Buchanan, Presiding) 

“The Practical Side of Alum Manufacture for 
Water Works Use,” by Frep. E. Sruart, President, 
Activated Alum Corp., New York City. 

Mr. Stuart presented an easy to follow description of 
production, from raw materials to finished coagulants, 
in the new plant of Activated Alum Corp., located in 
Baltimore, Md. Especially interesting to coagulant buy- 
ers and practical water works men were the features of 
the special equipment, novel methods in filter-alum man- 
ufacture, and procedures in purification and compound- 
ing of special coagulants which had been patterned upon 
basic principles involved in water treatment practices. 
Here was a plant designed by water works men, oper- 


ated by a former water works superintendent and man- 
aged by water works men, who also tested, recommended 
and sold the coagulants produced for the job best suited 
to each. Any water purification man would find the 
Baltimore plant operations, with automatically controlled 
processes and equipment, of great interest and readily 
understandable. An invitation to inspect the plant was 
extended to all water works men. Possibly because of 
the several representatives of competing alum manufac- 
turers on hand to hear how “Activated Alum” and “Black 
Alum” are produced, Mr. Stuart presented only the 
basic principles of the process, giving away no “trade 
secrets” and only a smattering of the novel schemes in 
the Baltimore plant operations. 

In filter alum manufacture, all important, said Mr. 
Stuart, was the fine grind and quality of the aluminum 
oxide bearing mineral (Bauxite), produced mostly in 
Georgia and Arkansas. In hot sulphuric acid (tempera- 
ture control being important) the requisite volume of the 
heavy bauxite powder is dumped, to be followed by vio- 
lent frothing reaction to produce sulphate of alumina 
(filter alum), and requiring careful control to prevent 
boil-overs of the lead-lined reaction pot. To the still 
frothing mass, just before dumping to the cooling floor 
(shallow crystallizing vats), the activating elements are 
added. It would be noted that the mud (about 10 per 
cent by weight) all remained in the alum syrup to pro- 
duce a “cake” filled with tiny voids, readily dissociated 
in dry feed solution pots and liberating the many mud 
and silica nuclei to assist floc formation, and add settling 
weights thereto. After “cake stripping” came the roller- 
mill crushing, following by costly high speed multi-stage 
pulverizing units discharging to new triple-deck grading 
screens, shaking at 3,600 vibrations per minute, from 
which the intermediate and uniform “rice-alum’” went 
to bagging hoppers. In the manufacture of purified 
(iron free) alum, such as specified for most industrial 
uses and erroneously considered by some as the most 
appropriate alum for water works use; the process was 
considerably more tedious, time consuming, and costly. 
In the Baltimore plant the process is a continuous slow 
moving one, in many respects operating like a water 
softening plant provided with long mechanical mix, pri- 
mary settling, and coagulation (aided by glue) to settle 
the mud in the secondary continuous flow settlers. Then 
followed the evaporation and more clarification before 
the clear syrup is drawn to the cooling vats. The pure 
cake passes through the same crushing, multi-grinding, 
sieving and bagging process as the “Standard Activated 
Alum.” It was pointed out that, as activating or purg- 
ing agent, to some grades of alum titanium-oxide is 
added ; to others hypochlorite ; to others activated carbon. 
The finished alum is sold as refined, or as basic mud- 
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alum, or compounded with carbon to produce “Black 
Alum.” Always seeking other improvements, experi- 
ments were under way on other combinations with cop- 
per salts, ferric iron, etc. 

The “rice alum,” from the 10-mesh sieve seemed the 
overall most satisfactory grade for dry feeders, because 
it was uniform, free-flowing and essentially dust free. 
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poles into the spinning pipes completed the preparation 
Then the pipes were blown out with air and wetted in- 
side once more and the cement mortar dumped in from 
an 18 ft. long trough thrust into the pipe, revolving at 
a rate of approximately 250 ft. per min. peripherial 
speed. Finally the speed is boosted to 550 ft./min., for 
15 seconds, to produce a smoother. interior surface and 
denser lining. Mr. Staub stressed, as the most impor- 
tant feature, the mortar mix of 2 parts sieved Portland 
Cement to 1 part of clean screened river sand (16-mesh 
screen) and only sufficient water to produce a stiff mor- 
tar having no more than a 2-inch slump. After lining, 
the pipe ends are closed with paper to hold moisture in 
while curing for 7 days. He described the very simple 
variable-speed lining machine consisting essentially of 
revolving wheels along each under-side of the pipe to 
form a trough in which the pipe is laid. Only one set 
of wheels revolved on the shaft (belt driven by a slip- 
ring motor) to roll the pipe. 


Concerning costs—the equipment required had cost 
$2,200 installed. The total labor and materials divided 
80% for cleaning and preparation and 20% for lining, 
Three thousand (3,000) feet of 12-in. pipe had been 
lined in a 9-hr. day. Mr. Staub’s paper contained nu- 








| 














|. W. D. Kelley, Pub. Service Comm., Charleston, and M. D. Step, Water Supt., Kermit; 2. Ed Eilers, Pittsburgh Meter Co. and 

F. M. Offut, Mgr., Water Works, Williamson; 3. Lou Birdsall, Gen. Chem. Co., Chicago; 4. Mayor Fred T. Wilson of Fair- 

mont and his friend, J. Clyde Morris, Supt. of Water and Sewerage; 5. E. T. Roetman, State Dept. of Health, and Kenneth Wat- 
son, State Water Comm., Charleston. 


For ease in handling, activated and black alum was 
being packaged in extra strength multi-ply paper bags, 
holding 100 Ibs. each. In selecting the bags, Mr. Stuart 
explained that many styles and quality had been put to 
actual shipping and handling tests—that selected being 
a patented simple opening dust-tight bag that could be 
kicked around pretty severely. 

Although his talk was carefully guarded as to the 
“kinks” in “Activated’s” alum making processes, Mr. 
Stuart’s presentation contained much of interest, as 
shown by the attentive audience. 

[We have given considerable space to Mr. Stuart's 
presentation due to the fact that he feels that the paper 
he had prepared contains material which, upon reflec- 
tion, had best remain unpublished. In this “digest” we 
have possibly included more than Mr. Stuart may feel 
happy over. However, statements have been restricted 
to those covered in notes taken in the open meeting.— 
Ep. | 

“Reclaiming and Cement Lining Cast Iron Pipe,” 
by WitiiaAmM Staus, Engineer, West Virginia Water 
Service Co., Charleston, W. Va. 

Mr. Staub related experiences in the removal of tu- 
berculated C.I. pipes (4 to 30 in.), their cleaning and 
lining with cement mortar, involving 9 miles of pipe to 
date. On elevated rail cleaning-racks, the pipes were 
first dried out with gas burners run through sizes less 
than 12 in. diameter, and wood fires built in sizes above. 
The tubercules, loosened by such dehydration and de- 
carbonation (also much of the tar coating) were easily 
jolted loose and flushed out with a fire-nozzle stream. 
Then rolled onto the pipe revolving and lining machine, 
insertion of an iron bar and thereafter wire brushes on 
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merous cost data tables but only the following summarial 
table was read :* 


Salvage, Cleaning + Lining Total 
Diameters (% Cost of New Pipe) Cost per ft. 
4 in. 34.7 26.1¢ 
6 in. 31.8 35.8c 
8 in. 38.5 46.6c 
10 in. 28.3 62.9¢ 
12 in. 27.0 77.4c 
18 in. 22.4 $1.21 
24 in. 18.5 $1.58 


In reply to questions, Mr. Staub stated that it had been 
necessary to use but one size mortar pouring trough on 
all pipe sizes—the trough making two trips for the larg- 
est pipes. A 3/16-in. lining had been used on all sizes. 
No trouble had been experienced in cutting cement lined 
pipes. Service-tap holes had been reamed, threaded and 
closed with a plug before lining. The salvage costs had 
not included paving cutting because the pipe came from 
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a war-time development which had not been completed 
and there was little or no paving. Only a small percent- 
age of the spigot ends of pipes had been broken or split 
in the taking up, which was done on contract for so much 
per ton of pipe. Only after trial had they struck on the 
correct water content of the mortar to make a dense 
smooth lining, but avoid water-trickle grooving due to 
too much water. Revolving speed boost at the finish to 


and time consuming and required much odor free lab- 
oratory glass ware. In checking many water samples, in 
many plants, the “Osmoscope” had been a God-send to 
the speaker. Resulting from its use, had come better 
control without slips and with treatment, when, where, 
and of the order required with economy of chemicals. 

In reply to questions, Mr. Haynes said the “Osmo- 
scope” threshold number and that from the dilution 
method, with odor free water rather than air dilution 
through the sniff holes, had checked perfectly. The in- 
strument had been used in evaluating carbons. For fin- 
ished water a threshold number of 8 had been fixed as 
the upper limit to avoid complaints: In routine plant 
control the operators observed odors on heated raw water 
samples, as a check against what might happen. When 
necessary the “Doctor” with his Omoscope was called 
to check the diagnosis and prescribe treatment. To the 
obvious question came the reply that the instrument is 
procurable from Eimer and Amend; the price $35.00 in 
the carrying kit. 

L. H. ENstow said that most frequently taste and 
odor troubles came on gradually, unless the cause was 
from a sudden dumping of some industrial waste. The 
onset from natural causes could frequently be foretold in 
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double the speed during application had been very help- 
ful in producing uniformity of thickness, density and 
smoothness of lining. Interior burning to remove tuber- 
cules was apparently novel, being highly effective and 
also relatively inexpensive with natural gas available. 

C. J. Bruce, Supt. Cumberland, Md., revealed an ex- 
perience in getting rid of water-trickle in centrifugal 
lining—the scheme being to fix to one side of the dump 
trough a strip of belting to skim off the watery mortar 
from the lining surface, and back into the trough at the 
finish. 

“The Osmoscope—A Demonstration of Its Use,” 
by Lawson Haynes, Plant Supt., W. Va. Water Ser- 
vice Co., Charleston, W. Va. 

Mr. Haynes, with 20 years of experience in operating 
filtration plants, commented on what operators were ex- 
pected to do today as compared with only a few years 
back, in the way of furnishing a water wholly acceptable 
to the consumer in every way. A great boon had been 
the developments in odor and taste control methods and 
materials. Of equal value to the operator, with many 
waters to watch, had been the modern “sniffing-tool”— 
the Osmoscope—developed by Fair and Wells. It was 
this instrument, resembling a flute, which he demon- 
strated—the principal being a series of dilution orifices 
for detecting the “pO” value of water samples and, 
therefrom, the threshold odor number of Spaulding and 
Baylis. The water dilution method, for reaching the 
threshold odor number, was in comparison cumbersome 


(*Mr. Staub’s effectively illustrated and meaty paper will be 
presented in full in a near future issue of WATER WORKS AND 
SEWERAGE.—Ead. ) 





advance of trouble making proportions if samples of 
raw and settled waters were taken and slowly distilled 
as in the free ammonia distillation. The first portions 
of the distillate would contain the odor producing frac- 
tions in concentrated ratio and give the operator the 
warning signal. The scheme was in reality the reverse 
from the dilution method, and a more delicate method 
than that of sniffing undiluted heated catch samples. 
His recollection was that the scheme had originated at 
the Beaver Falls, Pa. plant. 


Something New in Taste Preventatives 


“The Prevention of Phenolic Tastes in Treated 
Ohio River Water,” by A. R. Topp, Supt. of Filtration, 
Wheeling, W. Va. 


Mr. Todd stated that coagulation at Wheeling was 
simple enough—so simple in fact that nothing but lime 
treatment of the raw water had been required during 
more than half of the year when the Ohio was low and 
the iron content (mine drainage plus steel mill pickling 
liquors) averages 6 p.p.m. Fe (high of 12 p.p.m.) and 
the pH 5.2 and lower. Because of the concurrent rise 
in phenol content of the river, however, it was during 
such periods that tastes complaints mounted and, there- 
with, the carbon bill. Experimentation had shown that 
the lime treatment for coagulation in high pH range, to 
effectively oxidize the ferrous iron, was the very worse 
thing that could have been done when comparing the 
taste results in alkaline coagulation against acid zone 
coagulation. On repeated tests it was evident that the 
lime application intensified tastes, so acid zone coagula- 
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tion with ferrous sulphate and chlorine was resorted to 
with highly effective results to date. 

The new method involved a fixed quantity of chlorine 
and sufficient copperas to bring the pH value of the 
treated water to 5.7, or under, regardless of the initial 
iron content of the raw water. The copperas solution 
and chlorine (only 1 Ib. per M.G. being needed and no 
necessity of dosage variation so far) are added simul- 
taneously. When the floc is produced in the acid zone, 
15 minutes later the lime can be added to adjust the 
pH to optimum and produce completed flocculation 
without taste production. Interestingly, raw water pre- 
chlorination ahead of the copperas had not given as good 
results, even in much larger dosages, because the iron in 
the raw water had been too quickly precipitated as fine 
red oxide. The lower chlorine dosage, merely to assist 
in floc formation, had given higher efficiencies through- 
out. (In this issue it is hoped that we will be able 
to print an article by Mr. Todd which more fully de- 
scribes the Wheeling taste betterment scheme, along with 
other operating kinks.—Ed. ) 

“Turning to Ferrous Sulphate as a Coagulant,” by 
Paut Simmons, Chemist, Weirton Steel Co., Weirton, 
W. Va. 

Mr. Simmons told of a hard to comprehend story of a 
steel mill employing filter alum and lime in coagulat- 
ing the iron bearing (pH 4.3 to 6.5) water of the Ohio, 
60 miles below Pittsburgh. What put a stop to this 
“mixing of drinks” method was the discovery of con- 
siderable manganese in the effluent of the Weirton plant, 
where coagulation was being procured at pH-7.1, as the 
alum floc optimum, with more lime added in post-treat- 
ing the filtered water. 

To make a long story, of distribution troubles, short 
(and the effluent “sweet”) Weirton now pre-chlorinates 
the raw water (2.6 p.p.m.), uses copperas as the coagu- 
lant, adds lime to produce pH 9.6 in the coagulation 
phase secures, 9.2 in the finished water, uses ammonia to 
preclude tastes, and maintain residual chlorine. Results: 
Markedly reduced wash water, red water troubles no 
more, meter corrosion stopped, and manganese troubles 
are over; and, it is believed, main tuberculation has been 
stopped. The new treatment was introduced January 
1, 1937. 

Mr. Simmons pointed out that preammonia treatment 
is also employed in the ratio of 25% ammonia to the pre- 
chlorine dosage, averaging 2.6 p.p.m. in 1937 as com- 
pared with 2.00 p.p.m. in 1936 when alum was the coagu- 
lant. A short run with chlorine added to the copperas 
solution, to produce chlorinated-copperas, showed im- 
proved results in clarification and bacteria removal. 
However, with the high pH coagulation, pre-chlorina- 
tion alone seemed sufficient. In the discussion it was 
brought out that the copperas (ferrous sulphate) had 
cost between $10.90 and $13.50 per ton in 1937. 
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“Results of Zeolite Softening at Morgantown, w. 
Va,” by Martin E. FLENTJE, Chemist, American Water 
Works & Electric Co., New York City. 


This paper scheduled to be given by F. T. O’Connel] 
Manager, Morgantown Water Company, fell to Mr. 
Flentje to present who, with lantern slides, described 
the economically constructed and uniquely arranged and 
operated combination lime and zeolite softening plant of 
Morgantown. Until the installation of this new plant 
consumers had been served with an extremely soft moun- 
tain water until the near exhaustion of the supply each 
fall necessitated the use of the auxiliary filtered Monon- 
gahela River supply, with hardness varying between 70 
and 250 parts per million. With the new plant a product 
of 50 to 60 p.p.m. hardness had been uniformly and auto- 
matically produced—the first stage being lime precipita- 
tion to remove about 50 per cent of the hardness and 
up-flow zeolite units (green-sand) to completely soften 
the required portion to mix with the partially softened 
product and maintain the 50 to 60 p.p.m. balance. The 
operating procedure involves determination of hardness 
of the lime softened (filtered) water and from a mixing 
ratio chart, the portion of the plant output to pump 
through the up-Aow zeolite units is arrived at and adjusted 
with a variable speed motor-pump unit. Likewise, the 
calculated hours of service expected of the zeolite units 
is chart indicated for the combination of rate and hard- 
ness. As the “zero-hour” of bed exhaustion approaches 
hardness checks are made on the zeolite effluent. Or- 
dinarily three units are regenerated at one time while 
the fourth (stand-by unit) is put to service during the 
regeneration period. Mr. Flentje explained that the up- 
flow principle was employed because of the belief that 
longer runs, less head loss, and greater economy are real- 
ized. To date the records for salt consumed indicated an 
increasing economy with longer operating experience, 
averaging about 0.45 Ibs. of salt per 1,000 grains of 
hardness removed and sometimes dropping to less than 
0.40 lbs. Considerable attention had been given the de- 
sign of the zeolite plant to simplify and ensure consistent 
operation at maximum economies. The up-flow rate 
varied between 4 and 8 gals./sq./ft./min. without loss of 
the green-sand. Regeneration involved 25 per salt solu- 
tion diluted automatically to 5 per cent and drawn down- 
ward through the beds for a 30-minute period, followed 
by a 30-minute up-flow rinse which was recovered to 
serve as brine diluting water in the ensuing regeneration. 


Developments in Water Purification 


“Recent Developments in Water Purification” were 
reviewed by Professor LEwis V. CARPENTER of New 
York University, formerly head of the Sanitary Engi- 
neering Dept. of the University of West Virginia, and 
“No. 1 Energizer” of the W. Va. Conference. 

Back home again Carpenter let loose, in a style for 
which he is reputed, to give a class-room talk on what’s 
new in water treatment. Therein, he emphasized eff- 
icent methods and processes of raw water preparation in- 
volving mechanical flocculation ; the precipitating up-flow 
of influent water, treated with softening chemicals, 
through the sludge blanket (Spauldings Precipitators) ; 
the newer coagulants chlorinated-copperas, “Activated 
Alum,” “Black Alum” ; silicates as an aid in coagulation. 
He said that water purification men were too prone to 
adhere to filter alum when other coagulants might well 
prove more effective or economical, if given a trial. 

Concerning filters; the sub-surface method of wash- 
ing, developed by Baylis and Jewell independently, 
seemed the outstanding development and looked to be the 
most effective and economical method of keeping sand 
beds clean. The Baylis design was described in some 
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detail. He pointed out the advantages of anthracite as a 
filtering media—principally its light gravity—and the 
potentialities of porous bottom filters. He called at- 
tention to the Magnetite Filter, and progress being made 
in its study as a water strainer at Portland, Me. An in- 
teresting device, it looked to have a place in water treat- 
ment as well as the sewage treatment field, where it had 
made good. 5 ; 
Professor Carpenter then devoted some time to an illus- 
trated portrayal of the hazards of plumbing cross connec- 
tions and possibilities of water supply contamination from 
back syphonage of sanitary fixtures. He asked the Chair 
to call on L. H. Enslow to amplify his review in respect 
to chlorination developments. Mr. Enslow used as a 
theme, suggested by Prof. Carpenter’s talk, that of 
“Keeping Good Water Good.” He told of the value of 
“Chloramination” (Ammonia-Chlorine treatment) as a 
measure of carrying residual chlorine throughout the dis- 
tribution system to counteract possible infection due to 
minor cross connection failures; but, more universally 
important, the maintenance of more nearly sterile mains 
resulting in less degradation of the water in dead ends or 
sluggish sections, with consequent corrosion and red 
water followed by oxygen deficiency (decay) and the re- 


in Customers. Mr. Hetzer emphasized that fact that 
substantial rewards lay within public-opinion and the so- 
called good will of customers, whether the affected busi- 
ness be privately or publicly operated. Nowhere had 
this fact become more evident than in the public util- 
ity field during recent times. (Mr. Hetzer might have 
added as proof of this assertion a study of what happened 
to water works managers and superintendents during the 
late depression. Where effective “good-will” had been 
established the utility or water department boasted many 
fewer uncollected water bills, and the manager enjoyed 
“good health” and but little curtailment of income. On 
the other side of the picture dissatisfaction resulted in 
changes in personnel, severely cut budgets and operator 
salaries, which have been slow to be returned in many 
municipal water departments.—Ed.) What Mr. Hetzer 
has stated to be foremost in his thought when on the 
“hiring-line” is this. Men may be judged by the com- 
pany they keep—BUT, “the Company” is praised or 
“damned” by the men that it keeps. Equally so, the mu- 
nicipally operated utility. 

E. S. T1spae, Chief Engr., State Dept. of Health in 
complimenting Mr. Hetzer, called attention to the out- 
standing work of Scotland Highland in building good 
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sulting odorous black-water, familiar to many during 
hydrant blowings. 


“Elementary Hydraulics as Applied in Water Puri- 
fication Systems,” proved to be a lecture-demonstra- 
tion by Professor H. W. Spemen of the Dept. of Civil 
Engineering of West Va. University. In a digest of this 
sort Prof. Speiden’s lecture can be given by title only. 
He discussed fundamentals and developed formulae for 
orifices, filter bed flows, loss of head, Venturi tubes, et al. 
With black-board and laboratory equipment the im- 
pressive part of his exposition were the demonstrations 
made to illustrate the talk. We are still looking in all 
5 and 10 cent stores to locate that tricky self starting 
syphon for skimming cream from bottles of milk, which 
the Professor used so effectively to demonstrate “prac- 
tical applied hydraulics.” 

“The Human Element of Public Relations,” by 
Mentor Hetzer, Manager, Moundsville Water Co., 
Moundsville, W. Va. 

Mr. Hetzer, reputed as a manager who practices what 
he preaches, came forward with a pinch-hitting paper on 
the never dry subject “How to Make Friends for the 
Water Utility.” He said that the starting point in the 
“human-element” consideration was the “hiring-line” in 
the manager’s office. So much depended upon the per- 
sonal appearance and disposition of employees coming 
in contact with the public. that he wished to emphazie 
and expound what he considered the four fundamental 
employee attributes, as: (1) Pleasing Appearance; (2) 
Courtesy; (3) Friendly Attitude; (4) Genuine Interest 


public relations in Clarksburg. It was the public’s good 
will that brought about a demand for Mr. Highland’s re- 
instatement, as manager of the publicly owned water 
works, when he had been relieved in a replacement by 
the Water Board after his many years of efficient service. 
He also cited the fact that floating bond issues for water 
improvements in Clarksburg had been no problem under 
Mr. Highland’s administration. (Mr. Tisdale could have 
added a bit of personal history to his story. Himself, 
temporarily relieved from his present position only a 
few years ago, found that the friendly relations between 
himself, his staff, and water works managers in West 
Va., proved such genuine good will as to warrent spon- 
taneous objections from this group, addressed to the 
new governor. Finding in his hands a “hot-chestnut,” 
Mr. Tisdale’s early reinstatement followed.—Ed. ) 


Unusual Sewerage Paper 


“The Bluefield Sewage Treatment Works,” by 
M. G. MANSFIELD and WILFRED JUPENLAZ, Morris 
Knowles, Engrs., Pittsburgh, Pa. 

Coming in for deserved high compliment, was this 
paper, informally and interestingly presented by Mr. 
Jupenlaz. Outstanding was the clean cut, easily fol- 
lowed and readily understood method of describing the 
functions and results attained through the several units 
of the new treatment plants of Bluefield. His splendid 
presentation was predominantly educational and directed 
to men with little if any, insight into sewage treatment 
and plant functions; but, equally interesting and reveal- 
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ing to the experienced sewerage man. It constituted a 
talk of “selling” dimensions if presented before any civic 
group or town council; likewise, one to make water 
works men wish to know more about sewage treatment. 


Here was an especially interesting case of Bluefield, 
W. Va., emptying sewage into a stream at a point just 
across the state line in Virginia. Close by Bluefield, 
Virginia used the same stream, and the Virginia and 
West Va. sewage then re-entered West Va. to produce 
complex questions of responsibility, State authority, 
legality of financing procedures, if a joint enterprise 
(Bluefield and Bluefield) be undertaken. Courts finally 
ruled that establishment of a Sanitary District and financ- 
ing as a public utility, with the Bluefield Sanitary Com- 
mission incorporated also as a Sewerage Utility in Vir- 
ginia, was legal. Results: An old plant revamped and 
enlarged; a new plant constructed within the city limits 
of Bluefield, Virginia, to treat sewage from the two sis- 
ter-state cities ; financing by sewer rental collected at rate 
of $5.00 per residence (minimum) by the Sanitary Board 
of Bluefield, W. Va., from both cities, as covered by ef- 
fective ordinances; financing on a 45 per cent grant 
basis through PWA ($200,000) supplemented by $244,- 
000 in 30 year serial 4% revenue bonds voted by the 
District. 

To the existing East End Imhoff tank plant, further 
enlarged, sprinkling filters and chlorination were added, 
and the grounds beautified. For the new (Bluestone 
River) plant ground conditions warranted the selection 
of Imhoff tanks, in order to avoid double pumping re- 
quired in case of separate digestion. Sprinkling filters 
9 ft. deep were selected on the basis of overall costs, 
chiefly low operating costs of filters vs. activated sludge ; 
glass-covered sludge beds to minimize odors ; and because 
of limited areas. The plant, located in a residential district, 
is equipped for both pre- and post-chlorination. 

Financing through the service charge involves sliding 
scale rate based on water meter reading as follows: 


Rate per 

Consumption 1,000 gals. 

awk sha araeness 25,000 gals. 15 cents 
Se ee 25,000 gals. 14 cents 
EE 50,000 gals. 12 cents 


Thereafter a 2 cents step down rate for each of the 
next three increments of 50,000 gals. Finally, all above 
250,000 gals. at 5 cents per 1,000. The minimum charge 
to any sewer user is $1.25 quarterly. From water bill- 
ings the great majority of residences will pay the $5.00 
per year minimum, but the estimated revenue expected 
will more than cover the fixed charges of roughly $15,- 
000, and estimated operating casts of $22,000 per year. 
The population served is 20,500 by the new Bluestone 
Plant ; 4,500 by the revamped East End Plant. The op- 
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WEst VIRGINIA WATER OPERATORS’ MEETING 


erating organization will consist of a superintendent 
chemist, billing clerk, two plant operators and two as. 
sistant operators, plus temporary labor for general sewer 
maintenance. 

“Stream Pollution Improvements on the Tygert 
River Basin,” constituted a symposium introduced 
and directed by E. S. Tispae, State Sanitary Engr. 
Charleston, W. Va., who summarized the improvements 
brought about by mine sealing which had relieved the 
Tygert River and tributaries of 100,000 Ibs. of syl- 
phuric acid per day. In addition, sewage treatment: 
treatment of wastes from leather tanning plants; avail. 
able dilution expected upon completion of the large dam 
above Grafton, constructed for stream control. 


C. L. CuapMaN, U.S.P.H.S., Engr., who has charge 
of the Tygert Basin mine-sealing work, reviewed in some 
detail accomplishments to date in reducing the acidity of 
the streams by sealing abandoned mines—so far a 58 per 
cent effective curtailment in acid discharge, at a net cost 
of 18.5 cents per ton of sulfuric acid per year. He esti- 
mates that the 32 per cent acid, not yet reached, is com- 
ing largely from worked out portions of still active 
mines. The problem was what to do to relieve this load- 
ing, and now being studied. 

In a joint paper by H. K. Gidley, Supervising Engr., 
Bureau of Public Health Work and G. L. Kelso, Sanita- 
rian, Public Health Training Center, West Va. Dept. of 
Health, “The Relation Between Water Works Operators 
and the County Public Health Worker,” was discussed. 
It indicated the assistance which the operators could lend. 


v 
The Connersville Case—(A Correction) 


We are very sorry to say that WATER Works AND 
SEWERAGE has been caught “off base” by the Public 
Service Company of Indiana. Criticism from the Con- 
tract Sales Division of this electric utility has come as 
the result of a brief article on page 376 of our October 
issue captioned, “Diesels Save Connersville $31.80 Per 
Day.” It reports the fact that Connersville, Ind., now 
pumps its water supply with electricity generated by two 
Cooper-Bessemer engines of the Diesel type. 

Here is the statement which is in error: . pur- 
chased electric power previously averaged $46.00 per 
day; whereas, the total daily cost of operating the new 
plant—including labor, overhead and estimated deprecia- 
tion—is $14.20 a day.” We have checked back and find 
the Public Service Company of Indiana to be justified 
in the first of its objections to the article. 

Truth of the matter, Connersville had been pumping 
water with an old and none too efficient steam plant. 
The somewhat startling newspaper article, from which 
our condensed account in the October issue was drawn, 
was discussing power purchased for street lighting along 
with the savings from water works improvements. The 
statement, “Electricity heretofore has been provided only 
through agencies of a utility service,” appears in a loca- 
tion, making for the erroneous interpretation. For giv- 
ing the wrong impression, indicating that the marked 
disparity was between purchased power and Diesel 
power, Public Service Company of Indiana is due this 
correction, and our apology. 

Concerning the comparative costs of operation, as re- 
ported in the same newspaper article, we have checked 
back with the engine manufacturer, and through Mayor 
Dentlinger and water works superintendent, Harry 
Eisenhut. However, we can find nothing to justify a 
correction of the cost figures other than that indicating 
the comparison to be steam vs. Diesel pumping, rather 
than purchased power vs. Diesel power. 
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OPERATION AND MAINTENANCE OF 
TURBINE DEEP WELL PUMPING UNITS* 


By JOSEPH D. CAMPBELL 


Manager, Merchantsville-Penusauken Water Co., 
Merchantsville, N. J. 





© THE average layman inspect- 

ing a deep well pumping unit, it 

looks so simple that his first im- 
pression is that any unskilled person 
is capable of operating and maintain- 
ing it. However, no pumping unit 1s 
more apt to give serious trouble when 
neglected or improperly cared for than 
a deep well unit. To further substan- 
tiate this statement we, who are en- 
trusted with the operation and mainte- 
nance of this equipment, know what 
would happen if a deep well turbine in operation, sud- 
denly for one or many reasons stopped and, before al- 
lowing the water to return to its level in the well, during 
which it rotates the impellers in the opposite direction, 
an operator would quickly throw the starting switch. 
The result would be a sudden jar and, in all probability, 
the couplings on the pump shaft would be loosened in 
one or more places. 











The Author 


Motor Maintenance 


In most installations the prime movers are electric 
induction motors and care should be exercised in main- 
taining them. The proper grade of oil should be used 
and the proper level maintained. Frequent oil changes 
should be made, depending upon the hours of operation. 
If a slip-ring type of motor is employed, the brushes 
should not bind in the brush holders and the springs 
should have an even tension. The commutator should 
be kept very clean and badly worn brushes should be re- 
placed. A very fine grade of sand paper can be used 
for cleaning the commutator, but in no case should emery- 
paper be used for this purpose. When the commutator 
becomes worn or pitted the rotor of the motor should be 
disassembled, put in a cradle, and taken to a first class 
shop to have the commutator refaced. The main fuses 
and clips should be cleaned and checked periodically for 
pitting, and be replaced if necessary. The oil in the 
switch or dash-pot should be changed at least every three 
years. Switch or transformer oil should be stored in air- 
tight containers to exclude moisture. It is advisable, 
when the slightest doubt exists, to consult the manufac- 
turer of the electric equipment, or your local power com- 
pany, as to the proper flash point of the oil to be used 
for this purpose. 

The motor should be cleaned frequently with a port- 
able power blower. And the oil lines to the bearings of 
the motor should be tight to prevent oil from leaking onto 
the insulation. 


Bearings Maintenance 


On some installations the main radial thrust bearing, 
which carries the weight of the shaft and impellers of 
the pump, is on the top of the motor. However, in most 
installations here in southern New Jersey, the motor and 
the pump are connected by means of a flexible coupling. 
The coupling must be kept in perfect alignment and the 





*A paper presented before the New Jersey Section of the 
American Water Works Assn.. Here published by permission 
of the Editor of the A. W. W. A. Journal. 


leather or rubber bushings should be replaced when 
worn. The main bearing of the pump is a self-aligning 
ball type thrust-bearing, or else the tilting segment type. 
Either bearing performs the highly important task of 
carrying the weight of the entire shaft and impellers and 
is self-aligning. 

The bearing with which the writer is most familiar is 
the Kingsbury. This is the tilting segment type of bear- 
ing, which consists of a flat upper plate resting on a 
lower plate cut into segments, and with the segments 
mounted to allow a slight tilt. As the bearing is im- 
mersed in oil, the upper plate draws a film of oil over 
each segment so that the whole plate rides on this film 
of oil with no metal-to-metal contact. The radial bearing 
is mounted in the same housing with the tilting segment 
thrust bearing, and automatic oil circulation is effected 
by the centrifugal action of the oil rotating with the 
bearing. A sight-feed oil gauge enables the operator to 
watch this automatic circulation. A cooling coil of cop- 
per tubing, with water circulating through it, keeps the 
lubricating oil at the proper temperature. The oil in this 
bearing should be changed at least twice a year, and the 
case flushed with a light flushing oil at least once a year. 
Each time the well pump is pulled for inspection or re- 
pairs this bearing should be carefully inspected and, if 
worn, should be returned to the factory for refacing, or 
other repairs and replacements. Few local machine shops 
are equipped or fitted to do a good refacing job, whereas, 
the factory is equipped and capable of doing a perfect 
job. 

Water used for cooling the ball thrust or tilting seg- 
ment type bearing, and for sealing the stuffing box, 
should be piped to the sewer or some convenient waste 
outlet. The health department will not permit this water 
to be returned to the well. 


Glands and Packing 


The packing on the top gland of the pump shaft should 
be changed at least once each year. If old packing is 
permitted to remain in service, it usually results in badly 
scored pump shafts. 

Most operators prefer the oil or grease seal gland to 
the water seal gland, since the oil or grease is far more 
effective because it prevents oxidation and years of per- 
formance have proven that they are the ideal lubricants 
for packing and will have less tendency to score the 
shaft. 

Frequency of Pump Pulling 


One of the questions often asked by superintendents 
is: “How often should a deep well pump, which is ap- 
parently working satisfactorily, be pulled for inspection 
and repairs?” This question is rather a large order and 
depends largely on the hours of use and the kind of 
water pumped. 

If the pump is in use 24 hours each day and the water 
pumped is not corrosive and the yield has not dimin- 
ished, the pump should be pulled at least every two to 
three years. If the water is corrosive or the yield some- 
what diminishes, it may be necessary“to pull the well 
pump after each summer’s run. One thing to remember 
is, that if you neglect the unit you may have one or more 
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units out of service for repairs simultaneously and, pos- 
sibly, at the most critical time. After the well pumps 
have been pulled a careful inspection will reveal worn, 
weak or badly pitted parts such as the pump shaft, dis- 
charge pipe, couplings, bearings, main column, shaft 
couplings and impellers. 

When the CO, content of the water pumped is above 
15 parts per million and the pH value low (say from 
5.2 to 6.2), the high CO, content will attack the gray 
iron impellers, generally loosening the key-way, and it 
usually pays to replace them with bronze impellers and 
install a stainless steel shaft. 

When reassembling the unit, care should be exercised 
to see that everything fits properly. Clean threads on 
the couplings, bolts and nuts are essential for a tight, 
satisfactory installation. Extreme care should be exer- 
cised in cleaning all bearings and aligning the spiders, 
or spacers, between the discharge column and shaft 
tubing. 

The main shaft adjusting nut should be carefully 
checked so that the impellers do not contact the pump 
bowl. In other words, a careful check will reveal 
whether or not you have the proper clearance. 

3efore the well unit is again installed, the drop pipe, 
oil tube, and pump bowls should be thoroughly scraped 
and cleaned. At least two coats of the best quality paint 
should be applied. Sufficient time should elapse between 
coats to allow for drying. The paint should be free from 
taste producing compounds. 

In conclusion, I wish to state that, in the brief time 
allotted to me, I have not attempted to cover in detail 
the entire operation and maintenance, such as the trouble 
experienced when the well screen becomes worn or de- 
teriorated and allows sand and gravel to come through, 
or when the well screen becomes clogged and the flow 
is diminished, or the work necessary in erecting the der- 
rick and hoisting machine for pulling the well pump, or 
methods employed in keeping an accurate account of the 
static level and draw-down. Rather, I have attempted 
to cover only the essentials in actual operation and main- 
tenance. 

v 


Filter Cleaning Demonstration 


In the June 1937 issue of WATER WorkKS AND SEw- 
ERAGE (p. 218) a digest of a paper by J. G. Patrick, 
Chemist of the West Virginia Pump and Paper Co., 
related something of a novel method of cleaning filter 
sand in place. The scheme, an invention of Mr. Pat- 
rick, involves treatment of the filter bed with liquid 
sulphur dioxide, added to the filter manifold while 
slowly filling the underdrains and sand bed with water 
through the manifold. 

On December 4th, by invitation, a group of about 
60 water works men, engineers, professors, editor and 
sulphur dioxide manufacturers were invited to observe 
c. demonstration of the Patrick process at the Lynbrook 
plant of the Long Island Water Co., conducted by the 
inventor. 

The problem was a severe test on the process, in that 
the sand and gravel was heavily coated with iron and 
manganese oxides from a well water supply. However, 
Mr. Patrick set to work and after adding sufficient 
liquid sulphur dioxide from an up-ended cylinder, to 
procure a 2 per cent solution of the gas in the calculated 
volume of water to fill the sand and gravel bed voids, 
the sulphurous solution was recirculated with a small 
centrifugal. After a 24 hour contact period, the Lyn- 
brook filter figuratively “ran blood” at the inventor’s 
hands, when back-washed. As one observer put it— 
“He had seen many filters in a variety of ‘fixes,’ but it 
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Group at the Lynbrook Plant Sees a Filter Run Blood. Also 
Group at the Luncheon Which Followed 


was the first time he had ever seen a filter with its throat 
cut.” So red was the wash water with dissociated red 
oxide of iron, it looked more like slaughter-house waste 
than dirty wash water. After the wash the glistening 
sand had the appearance of dark rubies or light garnets. 
The demonstration had proved as interesting as suc- 
cessful. 

Following the exhibition, many of those assembled 
were luncheon guests of the Industrial Chemical Sales 
Division of W. Va. Pulp and Paper Co., Colonel Jo. 
Wrench, presiding, called on Mr. Patrick to recount 
the history behind the development of the method and 
its successful adaptations to date. Other speakers re- 
sponding were H. E. Jordan, Secretary of A.W.W.A.; 
Prof. Lewis Carpenter, N. Y. University; H. E. Bacon, 
representing S. T. Powell, Chem. Engr.; and Linn H. 
Enslow, Editor of WATER WorKS AND SEWERAGE. 


v 
New York's $30,000,000 


Sewage Plant in Operation 


The Ward’s Island Activated Sludge Plant, the larg- 
est in a program of 38 treatment plants for treating the 
sewage of the metropolitan area of New York City, is 
now in operation. The plant, which was put under con- 
struction in 1931, laid only partially built during the 
depression, until 1935 when Mayor LaGuardia secured 
Public Works Administrator Ickes’ approval of a 
$25,000,000 loan and grant for its completion. The 
Ward’s Island Plant is designed to handle 190 m.g.d. 
of sewage from upper Manhattan and the Bronx, to 
relieve the East River. Its cost to date is $30,000,000. 

Additional plants, to be constructed, will cost an esti- 
mated $170,000,000 more. The first (1935) was the 
Coney Island Chemical Treatment Plant (now being en- 
larged) ; the third (now under construction), the Tal- 
man’s Island Plant; the fourth (ready for bids), the 
Jamaica Bay Plant; the fifth (under design), the 26th 
Ward (Jamaica Bay) Plant. 
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SOME OPERATING KINKS* 


By A. R. TODD 


Chemist, Wheeling Water Works, 
Wheeling, W. Va. 





T WHEELING we have a 
A 20 mgd. rapid sand filtra- 


tion plant, the source of 
supply being the Ohio River. 
The raw water varies from an 
acid condition of 9 ppm. to an 
alkaline condition of 15 ppm. ; the 
turbidity from 5 to 1,450 parts. 
Some one has stated that during 
extremely dry weather that 1 gal. 
out of every 4 in the Ohio River 
passing our plant has been 
through some city sewerage sys- 
tem. Sewage, acid mine water 
and trade wastes make a water at 
times exceedingly difficult to treat, and at other times 
very easy to treat. In other words, if conditions are just 
right, we have a natural coagulation from the iron sul- 
phate, in the mine water, precipitated by the natural alka- 
linity of the river. At such times it is only necessary to 
add a small amount of lime for corrective treatment. 
Chemical examinations of the Ohio River water have 
shown at one or another time the presence of most of 
the elements found in chemistry books—zinc, tin and 
iron sulphates and chlorides from the pickling operations 
at the tin mill plants, copper and iron, nitrites and ni- 
trates from alloy plants. In addition we have manganese, 
magnesium, and many other elements together with phe- 
nols, creosols and napthalene. 








The Author 


Purification Process 


Since the river at most times contains sufficient iron 
sulphate, we find it only necessary to use lime to get 
perfect coagulation. When the river water contains none 
or very little iron sulphate, we add iron sulphate in suffi- 
cient quantities to amount to 0.1 gr. per gal. for each 
100 parts per million of turbidity. In using the various 
materials in water treatment we have found that 2 Ibs. 
of carbon per mg., applied to water just as it is going 
on the filters, is as effective as 14 lbs. per mg. applied 
to the raw water; that is, in so far as tastes and odor 
removal is concerned. Also that 2.8 lbs. of chlorine per 
mg. if applied to the finished water, is as effective as 
7.8 lbs, applied as prechlorination ; that is, in so far as 
sterilization is concerned. 

From November, 1933, to November, 1936, our puri- 
fication process consisted of first adding ferrous sul- 
phate, if there wasn’t sufficient in the river water, then 
the lime. We operate our settling basins in tandem and 
we added ammonia water just as the water left the Ist 
basin. (We use aqua ammonia instead of anhydrous 
because aqua ammonia contains about 33% ammonia and 
costs 3 cts. per Ib. delivered, while anhydrous costs us 
17% cts. per lb. delivered.) Then we added chlorine 
just as the water was coming into the 2nd basin, then 
post-chlorinated as a precautionary measure, using % to 
% |b. chlorine per million gallons. This method gave us 
fairly good results. Our filter. runs averaged 70 hours, 
our wash water less than 114 per cent. The sand re- 


mained in good shape, but -we did have six periods of 


*This paper was read before the Central States Section of 
A. W. W. A. It is presented here by permission of the Editor 
of the Association. 


from one to three days of taste and odor trouble. About 
the first of November, 1936, we had a raw river con- 
dition so bad that people living near the aerators com- 
plained of the odor. From April until this time—some 
seven months—the water had been acid, then the water 
changed to the alkaline side. Evidently the change from 
acid to alkaline affected the animal life of the river, but 
would not account for the phenols, creosols and naphtha- 
lene. We took some naphthalene, put it in distilled 
water, shook well, and allowed it to stand 24 hours. 
This gave us a saturated solution of naphthalene in 
water. By taking 100 cc of this solution and diluting it 
with 100 cc of water, we got a 50 per cent saturation. 
This compared exactly to the river water. This naph- 
thalene and distilled water test gave us an idea—in fact, 
two of them. We made dilutions of 1 to 2; 1 to 4; 
1 to 8; 1 to 16; 1 to 32; 1 to 64; 1 to 128; 1 to 256, 
and tried them out on our various employees. We found 
that out of 12 people, nine detected the 1 to 64, two 
people the 1 to 32, 1 to 128. So now we have a basis 
of knowing just how good our nose is. In other words 
we have a universal standard. If you don’t have any 
naphthalene in the laboratory, take some moth balls from 
home. 


Oxidation vs. Medication 


The second idea was right in front of our nose and 
we couldn’t see it. When the river water was acid we 
had no trouble with tastes or odors ; when it turned alka- 
line we did. We took 60 gms. phenol, dissolved it in 
2,000 ml distilled water, divided it into 2 parts. To one 
part we added ferrous sulphate; to the other part some 
lime. Then we passed chlorine gas in these solutions. 


Now, here is the answer: In the one containing lime 
plus phenol—at first, a resinous product formed, then a 
heavier liquid settled out and an odor developed that 
was anything but pleasant. A little of this resin floated 
in water and gave all the characteristics of water with 
the medicated odor or taste. Now, the other sample 
containing the ferrous sulphate gave an entirely differ- 
ent effect. There was no resin produced or bad odor, 
but instead a rather pleasant, faint perfume-like odor. 
We then made up various solutions using raw water 
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with phenol concentrations of from 1 to 10,000 to 1 to 
1,000,000, with pH’s of 3.8, 4.4, 5.0, 5.5, 6, 6.5, and 7.2. 
We then introduced a solution containing ferrous sul- 
phate with chlorine, shook it well, and allowed it to 
stand only ten minutes for oxidation. Then lime water 
was added to bring the pH up to 9.3. The solutions 
were then filtered and tested for odor and taste. In all 
of the solutions from a pH of 3.8 to 5.5, no odor or 
taste could be detected. But at a pH of 6 to 7.2, the 
characteristic medicated odor and taste developed. 

To make a long story short, it appears that raw water 
containing phenols, creosols or naphthalene, can be ef- 
fectively treated with ferrous sulphate and chlorine at a 
pH of 5.5 or under, and will not develop the character- 
istic taste when lime is added afterwards. 


Plant Practice 


The best method we have found to accomplish this is 
to feed ferrous sulphate and chlorine together. Now, 
for producing chlorinated-copperas you feed 1 lb. chlo- 
rine to 7.8 lbs. ferrous sulphate, but this isn’t what is 
needed to oxidize phenols. You want the ferrous sul- 
phate to act as a carrier or possibly a catalytic agent. 
In fact, it is used as such in oxidizing organic compounds 
with chlorine. 

The ferrous sulphate answers three purposes: Ist, as 
a coagulant; 2nd,-it lowers the pH of the raw water; 
3rd, as the carrier for the chlorine. So instead of feed- 
ing 1 lb. of chlorine to every 7.8 lbs. of ferrous sulphate 
as when making chlorinated-copperas, we only feed 1% 
lbs. of chlorine per million gallons of water, regardless 
of the amount of ferrous sulphate required for coagula- 
tion or in bringing the pH down. 

Since last November this combination of copperas 
with chlorine has been our purification process. Then, 
15 minutes after the ferrous sulphate and chlorine is 
added, lime is added to bring the pH up to 9.3. Then 
in order to keep the filters in good shape, another lb. of 
chlorine per million gallons is fed just as the water goes 
on the filters. This method cured our taste troubles last 
November and has been most successful to date. 

Low Temperature Results 

Last winter we had 44 days when the raw water was 
at its maximum density and usually hardest to coagulate 
satisfactorily. We experienced no difficulties, whatever, 
in getting the floc to form and settle out. We attribute 
this to the fact that we were feeding ferrous sulphate 
and chlorine together. During this time, the raw water 
varied in turbidity from 20 to 475 ppm., and the water 
coming over on top of the filters showed a turbidity of 
only 3 ppm. or less. During previous winters, when the 
water reached the temperature of 39° F., we invariably 
had trouble with floc not settling properly in the basins, 
and coming on the filters; evidently, there is a difference 
in specific gravity of the floc secured with the partially 
oxidized (chlorinated) copperas. 


Troubles with the Residual Chlorine Test 


Occasionally we get raw water in Wheeling that is high 
in nitrites along with the iron and manganese. In mak- 
ing the orthotolidin test for chlorine we can at times get a 
test on the raw water equivalent to 0.5 parts of chlorine 
per million gallons, and this condition will persist all 
through the plant. In fact, at such times you can set 
aside such water for weeks, and still get a test. When 
you have nitrites of from 2 to 4 parts per million, your 
ordinary tests for chlorine with orthotolidin or potas- 
sium iodide and starch is absolutely worthless, whether 
in the light or dark, or any other condition mentioned 
in the literature. So the separation of chlorine, nitrites, 
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iron and manganese, and cobalt, offers some difficulty, 

The orthotolidin test solution is made up with hydro- 
chloric acid. I had an idea that perhaps the manganese 
when precipitated as the hydroside was converted to the 
oxide and thereby liberated chlorine from the hydro- 
chloric acid. This was an erroneous idea, as orthotolidin 
solutions were made up using instead of hydrochloric 
acid, acetic acid or phosphoric acid, and the results were 
the same. We also found that you cannot filter water 
before making the orthotolidin test for chlorine filter 
paper or cotton takes out the chlorine. 

In the presence of a high nitrite, iron, and manganese, 
there is only one sure method of knowing whether the 
color developed is chlorine, and that is to rig up a small 
all-glass still. All of the chlorine comes over in the first 
60 ml., so the method is to take 100 ml. of the water, 
place it in the still and collect the distillate in a tube con- 
taining 1 cc of the orthotolidin solution, and 39 ml. dis- 
tilled water. Your chlorine recovery is 60 per cent with 
0.1 part per million chlorine. If you get a test showing 
0.06 ppm. chlorine you know you had 0.1 to begin with. 
Or, if you wish, you can take the reading of the dis- 
tillate on each successive 10 ml. portion, and from this 
you can work out your own table. 


Salting Down Dirty Filters 


Now, regarding the filter beds. If your sand is in bad 
shape, don’t try to prechlorinate. If you do you will 
have plenty of grief unless you start out with not over 
14 lb. of chlorine per million gallons, and gradually build 
it up, expecting to take at least four months before get- 
ting chlorine through the filters. [This statement also 
applies to bringing up the pH for corrosion control. 
You will have plenty of trouble due to sloughing off of 
the iron oxide in your mains, causing red water, if you 
try to bring the pH up too rapidly. |] 

If your filters are slimy due to organic matter, try 
using ordinary common salt, not less than 1% Ibs. to 
the square foot. Place this on the sand while still sub- 
merged under a few inches of water, then lower the 
water to the sand level and let stand 24 hours, then give 
a good wash. You will be surprised at the results. In 
fact, you will find it more effective than a sodium hy- 
droxide treatment. You know the sardine canners use 
salt water instead of fresh water in washing the fish be- 
cause it is so much more effective in removing the slime. 

The high velocity wash still leaves us with filter trou- 
bles, as we have all experienced. The best method we 
have found to remove the hard spots and mud balls is 
to take either a 34-in. hose attached to a 7-ft. length of 
l-in. pipe at the end. Instead of a nozzle, use a cap, in 
which a %4-in. hole has been drilled, under 90 to 100 lbs. 
pressure; this gives plenty of water and the jet will not 
disturb the gravel. One man can get over a 712 sq. ft. 
filter in about two hours. We find that, in addition to 
the salt treatment, doing this twice a year keeps the beds 
in good shape. We also have experienced increased fil- 
ter runs. 

We boost our finished water pH up to 9.3 even though 
the marble test indicates 8.8 to be the correct point. And 
the reasons are these: First, no complaints on red water 
except a few dead ends ending up a hillside. Second, 
at 9.3 the water remains at 9.3 all over town. Third, 
by actual tests, at 9.3 less iron is dissolved from iron 
filings than at any other pH value adjustment on the 
Wheeling water. 


Electrolysis and Grounding 


Now regarding electrolysis, I venture to say that this 
is the cause of most of our red water trouble. I refer 
to stray ground currents and, worst of all, grounding on 
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our pipe lines. Summer before last we had a number 
of complaints from an area about three blocks square in 
one of the better sections of the city. The hydrants were 
blown repeatedly and still complaints—so we went out 
and tested the pipe for stray currents. We found a flow 
of two milivolts going into the pipe. Then a street car 
passed and it went up to 50 milivolts.. In order to find 
out just what was happening to the water, we flushed the 
pipes and then took samples every two hours for 24 
hours and noted what happened: 


Analysis (p.p.m.) Water at start At 24 hours 


“SSP ee Ce a ee none 5 
a Se cuca eahe tek halen ke eka tes 9.3 78 
Phenolphthalen alk. ................. 6 0 
Celts TOMI occ vicis sacs cee suse 0 6 
etal Alkalinity ..iccvccceiccccures 22 15 


Now, to prove the stray currents responsible, we set 
up an apparatus in the laboratory using D. C. current, 
ran tests using from 4 milivolt to 45 volts with the same 
results—the higher the current the quicker the results. 
We then went down to the back end of the filter gallery. 
This gave us about 150 feet of pipe to work on. We 
attached one of the wires here and the other in the lab- 
oratory. Water in this pipe behaved just the same. 
Then we knew that A. C. current would have no effect 
(at least that’s what someone told us), so, we tried it 
out anyway. Very much to our chagrin and surprise, 
we got the same results. Now we don’t have to worry 
about the effect on the mains, because of the small quan- 
tity of iron going into solution. But those of us re- 
sponsible for the quality of water should protest any 
kind of grounding on the water pipes. 


Bacteria and pH 


Bacterial conditions of the raw Ohio River water at 
the Warwood plant—the plate count varies from 0 to 
24,000; b. Coli from O to 1,000 per ml. The plate count 
varies almost directly with the pH from 3.8 to 5.0. The 
count varies from O to 400 with an average of 80. At 
a pH from 5.0 to 5.5 the count varies from 100 to 800 
with an average of 140. At a pH of from 5.5 to 7.2 
the count will jump from 1,000 to 24,000 with an aver- 
age of 2,000. 


Laboratory Work 


In addition to our regular work, our laboratory takes 
care of the city and county Board of Health. Most of 
this work is routine, such as milk, well water samples, 
etc. About a year ago the Health Commissioner de- 
cided that he wanted to know just how sanitary the 
spoons, forks, water glasses, beer glasses, and ice cream 
dippers were. So, since then we have made several hun- 
dred tests. The first lot of samples received showed 
plate counts as high as 200,000 on beer glasses, and 
1,000,000 on ice cream dippers. Spoons and knives had 
from 0 to 2,000; forks from 10 to 10,000. Incidentally, 
the common eating fork lacks much to be desired as a 
sanitary eating utensil. Also, what we would term the 
better class restaurants and beer places showed the best 
results, and the so-called night clubs the worst. 


The method that we use might be of interest to you. 
We prepare in the laboratory the swabs for taking the 
samples. We use a medium size test tube, introduce the 
swab, close the end with a cotton plug, and sterilize. 
Before the tube with the swab leaves the laboratory, we 
add % mil. of sterilized galt, made by dissolving 8.3 
grams sodium chloride in one liter of water, and sterilize. 
The inspectors take these swabs, and on a beer glass, 
they pass the swab once around the rim of the glass, on 
both the inside and outside. When the tubes are re- 
turned to the laboratory, an additional 314 ml. of the 
sterilized salt solution is added to each tube. The tube 


is then well shaken and 1 ml. plated in the usual way, 
and incubated at 37 for 48 hours. 
Molds 

The past winter, as you all recall, was a mild one, but 
I don’t know whether or not this would account for the 
new trouble we experienced at the Wheeling plant, in 
the contamination of the raw river water with mold 
spores. Counts of 100 per ml. were not uncommon. 
We found it necessary to make at least five plates per 
dilution on the raw water, in order to get a plate free 
from mold, so as to get an accurate plate count. If the 
mold count ran five per ml. or less, we had no difficulty 
with the coagulated plate counts; if over this, we did, 
and when the plate counts were running over 100 per ml. 
molds, we had on three separate occasions a mold count 
in the finished tap water, notwithstanding the fact that 
we were chlorinating at three separate points; that is, 
pre-chlorination, intermediate chlorination, and post chlo- 
rination. There appeared to be three separate kinds, 
one that simply covered the plate in all directions, an- 
other that formed an inverted cone which is a thing of 
rare beauty, and the third simply formed large colonies. 


Carbon Treatment 


Large quantities of gasoline are towed up and down the 
Ohio River. Last winter one of these boats got loose, and 
rammed a bridge pier, and the gasoline covered the water 
at our intake pier. The water coming into the plant had 
a very strong odor of gasoline. Four pounds of acti- 
vated carbon per million gals. completely removed this 
odor. In a small city near Wheeling, they atttempted 
to use an old oil pipe line for conveying water, and had 
all kinds of complaints that the water had kerosene taste. 
I advised four pounds of carbon per million gals. and 
this was a complete success. I am merely citing these 
experiences so if you ever have these troubles, you may 
know what to do. 

A water works chemist, during the day, wages a con- 
stant battle to remove all the iron and manganese from 
the water, and hesitates in the use of copper sulphate 
for algae. In the evening he reads that in one section 
of Florida, large quantities of manganese are needed as 
a fertilizer. In an advertisement we read that eleven 
chemicals—iron, sulphur, phosphorus, boron, nitrogen, 
magnesium, manganese, copper, calcium, silicon and po- 
tassium—are needed in our gardens to produce perfect 
plants. Also, young chicks will not develop, but on the 
contrary will grow anemic, and die, without small 
amounts of manganese, and that traces of copper in 
some form will cure anemia in the human being. The 
physician prescribes organic iron salts, and certainly 
there are organic salts of iron in the Ohio River. There 
is also nickel, and occasionally traces of cobalt are pres- 
ent, and many other inorganic and organic chemicals. 

So, sometimes we wonder, aside from being clear and 
sterile, just how pure a drinking water should be. 


Summary 


Phenols and other taste and odor producing com- 
pounds can be successfully eliminated by the use of fer- 
rous sulphate and chlorine at pH of 5.5 or under. 

Common ordinary salt was found more effective than 
sodium hydroxide in removing slime and other organic 
matter from filter beds. 

Electrolysis, due to stray currents and also grounding 
on water mains, is a major cause of red water troubles. 

When prechlorinating, raw water troubles arise in 
making chlorine tests—also in the presence of heavy 
nitrites. Filter paper or cotton, in filtering, removes 
chlorine. The only satisfactory method found was to 
distill off the chlorine and catch it in orthotolidin treated 
distilled water. — 
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GEORGIA'S WATER AND SEWAGE SCHOOL _ 


Rates Editorial Recegnition—Gets It! 





“A WATER WORKS SCHOOL’* 


“The Georgia Water and Sewage Plant Operators’ 
School, which opened November 3 for a four-day ses- 
sion at Georgia Tech, is significant of a new trend in 
education and a new spirit in public service. The stu- 
dents in this school will be the personnel of the water 
works and sewage plants of the municipalities and in- 
dustrial towns of Georgia. They will study and dis- 
cuss such matters as water purification, laboratory 
tests and experiments, plant inspection, water distri- 
bution, the construction, maintenance and operation of 
sewer systems, the management and hygiene of swim- 
ming pools, and the protection of water sheds. The 
courses are divided into elementary subjects, for op- 
erators with limited training, and advanced subjects 
for those of riper knowledge and experience. The 
teaching will be largely by demonstrations, though 
there will be plenty of lectures and round-table dis- 
CUSSIONS. 

Conducted by the Sanitary and Engineering Divi- 
sion of the State Department of Public Health, with 
the generous assistance of the Georgia School of 
Technology and the Georgia Water and Sewage Plant 
Operators’ Association, this school is of vital value to 
the state and to each of the communities represented. 
It enables the operators of the water supply and sani- 
tary systems of the smaller as well as the larger towns 
to keep abreast of scientific and technological progress 
in their important field of public service. It means 
much to Georgia’s welfare that her educational and 
civic leaders are co-operating in such a cause. 

*An editorial from the Atlanta Journal. 

| Congratulations to the Georgians ; thanks and high 
appreciation to the “Atlanta Journal,” in behalf of “all 
of us.’’—Ep. | 














School sponsored by the Georgia Department of 

Health, the Georgia Water Works and Sewage 
Operators Association, and the Georgia School of Tech- 
nology, was held in Atlanta, November 3-6. The at- 
tendance at the school was 205, of which 85 per cent rep- 
resented municipal plants. 

Classroom and laboratory work was given in both 
basic and advanced subjects. The entire group was di- 
vided into two sections. The basic section received in- 
dividual instruction and practice in chemical and bac- 
teriological laboratory technique; each squad in this 
section using a complete set of apparatus required in the 
routine operation of a water purification plant. For the 
advanced section panel discussions and demonstrations 
were arranged. 

All classroom and laboratory sessions were held in the 
Biology Department of the Georgia School of Technol- 
ogy. The Distribution Service and Meter Department 
of the Atlanta Water Works was made available for field 
instructions in water distribution practice. Two of the 
new Atlanta sewage treatment plants were used for ob- 
servation of sewage treatment methods. 

Dr. M. L. Brittain, president, Georgia School of Tech- 
nology, and Dr. T. F. Abercrombie, director, Georgia 
Department of Public Health, came to open the school 
with a “welcome.” 


Georgia's Progress 


“The Status of Water and Sewage Treatment in 
Georgia,” was outlined by W. H. Weir, Georgia De- 
partment of Public Health. Progress during the past 
ten years was revealed by naming the more impor- 
tant water and sewerage projects completed. The 
need for continuing the present rate of improvement 
was illustrated by maps showing where existing de- 
ficiencies existed. Detailed steps which a municipal- 


"Tscn Sixth Annual Georgia Water and Sewerage 
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Set-up to Demonstrate Various Steps in Making Taps, Etc 
Rear Pipe—(Left to right) Mueller, Dean and Atlanta Tapping Machines; Service Connections (Far and Near), Hydro Test- 


Pump. (2 In. Pipe in Front.) Weld Closure of Former Connection; Strapped-On Saddle Connection with 
(Foreground) Standard Test Meter (Square); 30 Minute Pressure Recording Gauge (Round). 


Corporation Cocks. 
(Left Rear) 24-Hour Pressure 


and Flow Recording Gauge. 
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Emergency and Service Pumps 
Left to Right: Compressed Air Driven Centrifugal; Gas Engine 
Driven Utility Pump; Bilge Pump, with the “Elbow Grease” 
Missing. The Air Compressor Truck Is Visible in Background. 


ity must take in the legal, the engineering, and the 
financing of a water or sewerage project were set 
forth. The purpose of the School was defined. Its 
effect in bringing about better operation, an improved 
civic position for the water and sewerage official, and 
in focusing public attention on his problems and 
worth to the community were amongst the purposes. 
Two motion pictures were shown, “Micro-Movies,” 
prepared by John B. Hawley, Consulting Engineer, 
Fort Worth, Texas, was commented upon by Prof. 
H. A. Wyckoff. This brought to the screen many 
excellent views of micro-organisms in motion as 
would be seen through the microscope. “Behind the 
Water Front,” depicting the history and operation of 
the Indianapolis Water Works, was made available 
through the courtesy of the Indianapolis Water Com- 
pany. It proved an outstanding example of a method 
of “selling” the local water works to the public. Con- 
siderable of the picture was in color to add interest. 


Laboratory Work 


Special instruction for the basic group was begun by 
W. H. Weir, in an illustrated talk on methods of treat- 


ing surface and underground waters. Large flow sheet, 


diagrams on wall charts and model of rapid sand filter 
were used. 

Following this elementary introduction to plant proc- 
esses, Professor H. A. Wyckoff took over the classes for 
laboratory work in bacteriological testing of water and 
sewage. The work was done by the “students.” An- 
other group received laboratory instruction and practice 
in making turbidity, alkalinity, carbon dioxide, and re- 
sidual chlorine determinations; and also coagulation 
tests, using a battery of stirring machines. The plant 
control laboratory instruction was given by N. M. de 
Jarnette and G. R. Frith, of the State Department of 
Health. To the advanced groups were given methods 
for determining iron, hardness, free alum, chlorine and 
chloramines in the presence of interfering substances. 
Samples of water brought to the school by the operators 
were in most instances used in this demonstration. 


Miscellany 


One morning session consisted of a panel discussion 
of water supply problems. Mr. W. J. Whaley, Supt. of 
Water, Winder, related his experience in minimizing 
corrosion in a very soft surface supply. The accurate 


measurement of odors was demonstrated by Paul Weir, 
Supt. of Filtration, Atlanta. Clark W. Jones, Supt. of 
Water, Dalton, assisted by Carl V. Hancock, exhibited 
samples of mud-balls in filter sand, due to manganese, 
and illustrated cleaning methods. Lewis Simonton, 
Supt. of Filtration, Griffin, told how he keeps his filter 
plant. at maximum efficiency by care and routine check- 
ing of all equipment and control mechanisms. A de- 
tailed explanation of record keeping at Macon, by Supt. 
T. E. P. Woodward, covered steam turbine pumping sta- 
tion, filtration plant, and laboratory reports and a file of 
card maps of street intersections for the entire distribu- 
tion system. 


Rapp Demonstrations a High-Light 


The outstanding feature of the school was an after- 
noon spent in the Pipe and Service Meter Shop of the 
Atlanta Water Department. For this period W. M. 
Rapp (honorary member A. W. W. A.), Atlanta Supt. 
of Distribution, assembled material and equipment used 
in distributing water in Atlanta. During his more than 
fifty years of continuous service in the Atlanta Water 
Department Mr. Rapp has developed many time and 
labor-saving devices and methods useful in distribution 
practice. Under his supervision the personnel of his 
department went through the working process, simulat- 
ing problems encountered on the job under both day 
and night conditions. Cutting mains, tapping, service 
connections, pipe jointing and calking, trench dewater- 
ing, meter setting, testing and repairs and night con- 
struction illumination, were typical of the items demon- 
strated. This display of equipment (some of which is 
here pictured) and persons routinely performing these 
duties, were available for individual observation during 
the entire period of the school. The wealth of material 
displayed, and the actual operation of it, provided instruc- 
tion seldom made available to water works schools. To 
“Professor” Rapp, a big hand and a vote of appreciation. 


A second panel discussion of operation experiences 
occupied another morning session. “Maintenance of 
Pumps,” by W. L. Huckeba, Supt. of Filtr., Carroll- 
ton, and “Pump Efficiency Testing,” by LoweLt Capy 
of Wiedeman & Singleton, Atlanta, consulting engi- 
neer, initiated a lively discussion. “Cross-Connec- 
tions” were discussed by O. R. Harvey, from pre- 
pared material by Supt. A. J. Smalshaf of Columbus. 
Experiences in locating plumbing interconnections in 
buildings were related by L. G. Lenert, Georgia De- 
partment of Public Health. Coagulation of turbid water 
with different coagulants, and the effect of various floc- 














Plugs and Sleeves 
Front Row: Rapp’s Sewer Plugs for Closing Dead-Ended Pipe; 
“Atlanta” Split Sleeve. Back Row: “Atlanta” Split Sleeve; 
Adjustable Height Valve Boxes; Screw Plug with Blow Off, on 
- Line Extension Valve, 
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Display of Parts and Fittings 
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(Left Table): Valve Stem Blanks in the Rough and as Finished in Atlanta Water Dept. Shops; Hydrant Caps with Broken Nubs 
and After Repairing by Welding. (Right Table): “Stream Line” Fittings, Copper Pipe and Tubing, Etc., Used in House Service 
Work and Meter Installations. 


culation equipment at the water purification plant of the 
Tubize Chatillon Corporation at Rome, was discussed 
by Carl Alexander, Supt. of Filtration (retiring Presi- 
dent of the Georgia Water and Sewage Works Oper- 
ators Assn.), who illustrated methods found economical 
in this typical plant. Dr. Wm. Stericker, Development 
Chemist, Philadelphia Quartz Company, reviewed “Re- 
cent Developments in the Use of Silica as an Aid in Co- 
agulation.” Sterilization of water and mains at Thomas- 
ville was discussed by O. W. Gray, Plant Operator. 
Experiences in emergency sterilization of water supplies 
during the Ohio River flood were related by L. W. de 
Jarnette. 


Sewerage Inspection 


The tour of inspection of sewage treatment plants of 
the City of Atlanta included South River and Intrench- 
ment Creek Plants. Both of these new plants were in 
operation and revealed several basic processes of sewage 
treatment and a great amount of mechanical equipment 
in this field. During this tour W. A. Hansell, Assistant 
Chief of Construction, City of Atlanta, demonstrated 
methods of sewer construction including jointing, root 
elimination, house connections to sewers: and repairs. 
These were actual working demonstrations using person- 
nel of the Construction Department, regularly doing this 
work in Atlanta. 

The operation of various types of sewage treatment 
plants was covered in a classroom lecture by G. R. Frith. 
In this he showed the evolution of sewage treatment from 
the septic tank to the modern sewage plant, developing 
the subject by wall chart flow sheets. Simple operation 
procedures applicable to each type of plant were ex- 
plained. 


Banquet and Awards 


A banquet on the roof garden of the Atlantan Hotel 
given by the Paper Makers Division, Hercules Powder 
Company, provided the occasion for the business session 
of the Georgia Water Works and Sewage Operators As- 
sociation. Methods of water and sewage treatment in 
Europe, was the subject of a talk by Dr. F. C. Snow, 
Civil Engineering Department, Georgia School of Tech- 
nology. A memorial service for F. J. MacMullin, host 
on this occasion in previous years, was held. Awards 
for meritorious service in plant operation and local ac- 
complishment were made to Supt. W. J. Whaley, Win- 
der; B. P. Robertson, Villa Rica, and Geo. C. Roberts, 


Macon. 
New Officers 


The following were elected officers of the association 
for the new year: President, Lewis Simonton, Griffin; 
Vice President, L. L. Jacobs, Newman; Vice President, 
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Clark W. Jones, Dalton; 
Weir, Atlanta. 

Thirty operators attended the school for the first time 
this year. Twenty-five of these “freshmen” took the 
examination, looking to receiving the first grade of cer- 
tification—Class C. Fifteen Class B and five Class A 
examinations were taken by operators having previously 
attended the school and holding Class B or Class C cer- 
tificates. A new feature this year was a Gadget Display 
which included a number of useful devices, equipment 
and models. 


As a blanket award to those putting in the four days 
of school work, the entire group attended the Clemson- 
Georgia Tech football game as guests of President 
Brittain. 

[For the clear photographs used in illustrating this 
report, we are indebted to J. N. Eley, consulting engineer, 
of Atlanta.—Epb. | 


Secretary-Treasurer, Paul 





v 
Elected Officers of A.P.W.A. 


Pictured, are the new officers of the American Public 
Works Association. They were elected at the recent 
Atlanta Convention : 











President—J. E. Root, Cincinnati (center). 
Vice-President—Guy Brown, St. Louis (left). 


Vice-President-—J. S. 
(right). 

Treasurer—Roy L. Phillips, Meadville, Pa. (stand- 
ing). 

(All are Public Works Directors in their respective 
cities. ) 


Flockhart, Newark, N. J. 
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The Editor's Comments 
Dear Santa Claus 


Dear Santa Claus: 

Last year at this time we wrote you an open letter on 
this page, asking for a few things which we believed 
would benefit many of our readers and the water works 
and sewerage profession at large. For some of the 
things that we hoped might come to pass, and have, we 
are most thankful. 

Particularly do we express thanks for the strides made 
(and being made) by the American Water Works Asso- 
ciation since our 1936 letter. We refer to the progress 
made since the reorganization of the Association under 
its new and energizing executive secretary, Harry E. 
Jordan ; the leadership of past presidents Frank Barbour 
and W. W. Hurlbut, and “full steam ahead” President 
Eugene Dugger; the work of the executive committee 
composed of real A.W.W.A. “wheel-horses.” When 
we asked you to help A.W.W.A. grow in numbers and 
strength, little did we think that an all-time record in- 
crease in new members would be realized during 1937. 
Dear Santa Claus, we thank you from the bottom of our 
hearts for the more than 500 new members coming into 
A.W.W.A. during the first 11 months of 1937. And for 
those moves taken by individual associations asking or 
planning affiliation with A.W.W.A. as new state sections, 
we are also thankful. To those members of A.W.W.A. 
who have brought in the largest numbers of new mem- 
bers, to win the appellation “No. 1 A.W.W.A. Sales- 
men,’ we extend our congratulations. 

Dear Santa, may we hope for like progress in another 
association which serves a smaller but important terri- 
tory; an organization older than A.W.W.A.; one which 
has contributed so much of value to the water works 
profession; one which for many years has contributed 
to advancements far beyond its territorial area and its 
membership. We refer to the New England Water 
Works Association. 

Last year we did not ask aid for this association, be- 
cause it has always been more adequately appreciated 
and supported by water works men within the territory 
served, and well beyond. For this omission we were 
taken to task. We were shown that many men needful 
of the potential values of this worthy association, and 
residing in its territory, needed more “selling” on its 
value to the individual as much as to the water utility. 
So, dear Santa, if you will ask some of the many who 
know to show these operators what N.E.W.W.A. has 
done and is doing for its members, (in particular those 
who attend its conventions and its productive and inspir- 
ing monthly winter meetings), much of benefit to all con- 
cerned will result. 


And, dear Santa, may we ask that you do for the 
sewage works man as much as for the water works man. 
Help him, too, to realize the benefits of becoming a mem- 
ber of one of the several member associations comprising 
the growing American Federation of Sewage Works 
Associations. [We must admit, though, that the growth 
of sewage associations has not been commensurate with 
the proven value of these sectional associations, and the 
Sewage Works Journal, to operators, engineers and the 
profession at large.] Please, Santa, show the sewage 
works association how to do what A.W.W.A. is doing. 

For other developments of 1937, for which we ap- 
pealed to you last year, we are also thankful, dear Santa. 
We refer to progress made in water and sewage works 
operator certification and licensing, notably in Ohio, 
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New York, South Carolina, Georgia and elsewhere. It 
is becoming more evident, all the time, that this system 
of operator advancement is to prove an all important 
development in attaining operator protection against po- 
litical interferences ; better operators and more efficient 
operation; higher appreciation by the public at large; 
more stability of employment and more commensurate 
remuneration. We are also thankful for the develop- 
ments in the direction of old age and disability benefits 
being provided by political subdivisions for the protection 
of municipal employees, not now covered in the Federal 
social security program. 

Dear Santa Claus, some of the things we asked for 
last year we believe are worthy of repeating again this 
year—and, every year. We still hope for more politicians 
and public office holders who have sufficient sense of 
good judgment, to realize that the water works utility, 
above all other municipal enterprises cannot be used as 
a political football. Make the office holder realize, Santa 
Claus, that the water works must be no political “Christ- 
mas Tree” from which he can pluck “presents” for the 
local butcher, baker and candlestick maker, who comes 
“well recommended.” 

Give us cleaner streams, Santa, by making of indus- 
trial waste treatment a technical matter, based on need 
rather than on argued expediency, involving commercial 
(profit-and-loss) banter. Help us to defeat postpone- 
ment through political influence ; help us to overcome the 
retarding effect—the lack of uniformity in pollution con- 
trol from state to state. Give us a much needed stream 
regulatory act of nation wide application with Federal 
backing and assistance. 

Dear Santa, one of our chief requests is a higher and 
growing realization on the part of John Q. Public of the 
true value of the water works utility to his community— 
to him personally, and to his loved ones. That he will 
do a little private investigating to learn how very de- 
pendent he and his family is on the water works man- 
ager and his conscientious staff, when it comes to the most 
essential and important commodity in the life of a com- 
munity—a wholesome, safe and reliable supply of pure 
water. Let him realize that he depends upon a service 
which cannot permit the least of let-downs or even an 
occasional failure. We ask that Mr. John Q. Public take 
a glance at the salaries paid from his town’s treasury to 
various city officials, and consider whether more of his 
water rent or tax dollar should not go to these men re- 
sponsible for management and operation of the com- 
munity’s No. 1 utility. We urge you to ask him to cém- 
pare water works salaries with those paid for the city’s 
legal services and to other municipal officials carrying 
far less responsibility than the water works manager. 
We ask that he compare the remuneration of the water 
utility manager and his assistants, with managers in 
charge of industrial plants representing the same ap- 
proximate invested value, or managers having similar 
responsibilities. If he does this, we believe that Mr. 
John Q. Public will feel it his duty to bring organized 
effort into the city council to more equitably compen- 
sate the local water works personnel. 


And, Santa Claus, send us more local editors who will 
take a higher interest in the water and sewage utilities 
and do the job, that can be so effectively done through 
the local press, of bringing the value of these f tblic 
enterprises and their operating organizations to the de- 
served attention of the public. We also hope that you 
will help the managers of these utilities to become more 
“public relatidns” and publicity minded, not alone for 
their own good, but out of consideration for employees 





‘under them who will benefit therefrom. 
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Gifford-Harding Pipe Thawing 
Machine 

The Gifford-Harding 
Machine is not new. 
never accorded 


Pipe Thawing 
However, it has 
space in these 


been any 













Gifford Harding Pipe Thawing Machine 


columns many of our readers, 
this announcement will have news value. 

Developed by Frank J. Gifford, long 
time New England water works superin- 
tendent and pioneer in electric thawing, 
the readily portable machine operates 
from the ordinary house connection pro- 
viding 110 volt A.C. 60 cycle current. 
Featured is the effective but “non-inflam- 
ing” heat generated from a selective range 
of voltages to force current-flow as re- 
quired The voltage range is 9 to 18 
and current flows 300 to 360 amperes. In 


and, to 


addition to simplicity, it has the advan- 
tage of being reasonably priced. 
For more detailed description, prices 


list of satisfied users a_ leaflet is 
Address Gifford-Harding Co., 
Mass. 


and 
available. 
Dedham, 
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New Heat Control Valve for Sludge 
Gas Boilers 


American Gas Products Corp. (Div. of 

American Radiator Corp), New York 
offering a new and radically 
type of gas control valve, es- 
adaptable to IDEAL Boil- 
ers now widely used in sewage treatment 
plants. 


City, 
improved 


are 


pecially Gas 


No. 566 “Thermotor Gas 
the new valve automatically pro- 
(1) Thermostat, aquastat or pres- 
control of temperature and/or 


Known as 
Valve,” 
vides: 
surestat 


pressure; (2) a safety pilot; (3) auto- 
matic throttling control of flame; low 
water cut off for steam  boilers—plus 
other features. It also provides safe 
manual control, operated independently of 
electric circuits. 

This valve, which employs the same 
proven vapor tension principle, has a 
flexible diaphragm of especially com- 


EQUIPMENT NEWS 





pounded “Neoprene,” eliminating the need 
for stem packing. It is unique in pro- 
viding gas throttling and limit control, 
to maintain pre-determined boiler or heat- 
er conditions—always with a partially 
opened valve position, automatically va- 
ried in graduations up and down. As 
a safety measure, the valve is designed 
to close tight with snap action, should 
control range be exceeded for any rea- 
son. In addition, the valve 4s complete, 
in that hand shut-off is incorporated as 
an integral part to preclude need for an 
extra valve in the assembly. 

For illustrated descriptive literature on 
this most modern of gas boiler control 





No. 


566 “Thermotor Gas Valve” 


valves, “No. 566 Thermotor Valve,” 
write American Gas Products Corp., 40 
West 40th St., New York City. 


v 


Asbestos-Cement Pipe to Be Produced 
at Ambler, Pa., and St. Louis 


Keasbey & Mattison Company, of Am- 
bler, Pa., one of the oldest manufactur- 
ers of asbestos products in the United 
States, has recently announced that it is 
about to enter the asbestos-cement pipe 
field. 

A new plant, with a floor area of 143,- 
000 sq. ft., representing an investment of 
$760,000, is now under construction at 
Ambler for the sole manufacture of this 
product. The first Keasbey & Mattison 
pipe plant, expected to begin production 
early in 1938, will have a capacity of 
150 tons of pipes (approximately 10 
miles of the several sizes) per week 
The pipe will be produced for pressures 
ranging from 50 to 200 Ibs. per square 
inch. 

A second plant, to be devoted to as- 
bestos-cement pipe production, is under 
construction in St. Louis, where Keasbey 
& Mattison already has an asbestos-cement 
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plant in operation. The St. Louis plant, 
to cost approximately $500,000, will have 
a capacity of 100 tons (approximately 7 
miles) of pipe per week. 
from this plant is 
early in 1938. 

Keasbey & Mattison officials, in their 
announcement, state that the recent eyj- 
dence of a demand for such light-weight, 
non-corroding, non-tuberculating pipe has 
caused this old line company to enter the 
municipal water and sewage fields with 
asbestos-cement pipe, in addition to the 
industrial field. 


v 


"Rite-Hite" Valve Box Top 


A new top for old valve boxes is a a 
Supplies, Inc. of © 


product of Trohn’s 
Mamaroneck, N. Y. Christened the “Rite 


Hite,” as its name signifies, these semi- ~ 


steel castings are used to raise or lower 


old valve boxes to the right height, with. 7 


out disturbing the paving. 

“Rite-Hites” are designed for use on 
any type valve box, and the Buffalo type 
cover fits them. Their application con- 
sists of inserting the adapted top (pic- 
tured) into the old box. Around the 
spigot end a strand yarn is tied before 
inserting. Cement mortar is worked into 
the annular space and height adjustment 
is secured by rotating, up or down, to 
position. If the old box top is below 
grade that is the entire operation; if 
above grade, the old top is broken off 














“Rite-Hite”’ Valve Box Top 


below grade and thereafter the procedure 
is the same. Paving cutting is saved and 
also time and labor cost of removal of 
old boxes. 

From outside to outside the spigot end 
of the “Rite-Hite” is 5 inches diameter; 
the bell end 854 inches; the lid-seat 7% 
inches. For folder illustrating “Rite- 
Hite” installations, write Trohn’s Sup- 
plies, Inc., Mamaroneck, N. Y. 


Production © 
also scheduled for § 



















Unskilied workman drawing 
up bolts of Dresser Coupling 
on 48” 1.D, water line at 
Toledo, Ohio. Average in- 
stallation time on Dresser 


TO DRESSER COUPLINGS) 


chen vetenties” 
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CHEMICAL 
FEEDERS 


0 
0 








CHLOR-O-FEEDER’S 





elaborate than a 





DOG HOUSE! 


The fact that Chlor-O-Feeders are not so sub- 
ject to winter griefs (hence require no expen- 
sive housing!) is important when considering 
the total cost of buying, installing, and main- 
taining a Chlorinator. 

During the past four winters Chlor-O-Feeders, 
housed in unheated pits, have kept operating 
just as long as water continued to flow through 
the main pipe lines. 

The “Little Red Pumps’”—feeding one, two, 
three, or more chemicals—have won hundreds 
of friends. New Bulletin “RED” helps to show 
why! Write for your copy. 


% PROPORTIONEERS % 
Inc. 


Associated with 
Builders Iron Foundry 


9 N. Codding Street 


O 
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“Bill” Flanders New Worthington- 
Gamon Sales Manager 





The. Worthing- 
ton-Gamon Me- 
ter Company of 
Harrison, New 
Jersey, announces 
the appointment of 
Wm. C. Flanders 
to the position of 
Sales Manager. He 
will succeed Geo. 
H. Gleeson, for- 
merly Vice Presi- 
dent in Charge of 














Sales, recently re- Wm. C. Flanders | 
signed. 

“Bill” Flanders started with the com- 
pany fifteen years ago as a salesman in 
New Jersey. He served the New Jersey | 
Water Works Association as its secre-| 
tary for five years; in fact, until its re- 


cent absorption by the New Jersey Sec- 


tion of the A.W.W.A. 


v 
Weston Brothers to Carry on 


Gasket Business 
Announcement has been received of | 
the sudden death of Mr. L. A. Weston} 
of Adams, Mass., on November 13th, at | 
age of 77. Mr. Weston was the inventor | 
and manufacturer of Weston’s Gaskets | 
and Forms for sewer pipe joints, and was 


actively engaged in the business up to | 
his death. 

We have recently been advised that the} 
business will be carried on in the fu- 
ture by his son Lawrence O. Weston. 
who has served as manager of sales for 
the past several years, and his brother 


Donald Weston, who will have charge of 
production at the Adams plant. 


v 


American Centrifuge Reorganizes 


Announcement has been made of the 
election of Mr. Stuart Otto as president 
of American Centrifugal Corp., devel-| 
opers and manufacturers of the Ameri-| 
can Centrifuge for dewatering sewage 
sludges and screenings. Mr. Joseph S. 
Pecker, consulting mechanical engineer, 
who perfected the American Centrifuge 
for handling sludges, will continue to/ 


|serve the company in a consulting and 


advisory capacity through the com-| 

° ~~ -~ - | 
pany’s offices at 115 Broadway, New| 
York City. 








TRENCHER FOR SALE OR RENT 


Will sell or rent on attractive terms, P&H 
wheel-type trencher in A-1 condition. Digs 
36” trench to depth of 8’. An easy operat- 


ing machine for high production. For full 
information address Box 534, WATER |} 
WORKS AND SEWERAGE, 400 W. Madi- 


son St., Chicago, II. 











FOR SALE—STEEL SUPER-STRUCTURE 


It is 64°6” to the top of the steel struc- 
ture. The top steel I-beams are about 10’ 
square and have cross 18” eye beams on 
the top platform. The legs consist of 6x6x 
1” angles bolted together so as to make a 
cross. There are three sets of braces between 
the ground and top platform. Write to 
Frederick G. Smith & Co., 327 E. Stephen- 
son St., Freeport, Il: 








*** FOR WATER & 
SEWAGE TREATMENT 


rr 


WATER TREATMENT 


Summarizing the experiences with 
Chlorinated-Copperas in a large city 
another well-known and proficient 
manager* states in a published ar- 
ticle* the following conclusions: 


1—That it is an excellent cold water 
coagulant. 


2—That it has reduced operating 
costs. 


3—That it produces benefits, with 
no unfavorable results. 


WE INVITE YOUR INQUIRIES 


*(References to articles and authors’ 
names available upon request) 


& BESTHOFTF, INC. 


FAESY 


22 E. 40th St New York 








WATCH... 
for the 


Aansuncomnil 
of the NEW 1938 


EVERSON 
WATER 
STERILIZERS 


Swimming Pool—Water Works—Sewage 


Advance Information on Request 


EVERSON MFG. CO. 


233 W. Huron St. Chicago, Ill. 
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TAXON NON ON ONION ON ON YON ON 6\\6 


Some of your friends will be de- 
lighted with a year’s subscription. 









Fine for you, too! No shopping 
crowds—a bargain in price—and a 
pleasant reminder every month of 
the year of your thoughtfulness. 
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Just send us the names and ad- 
dresses of the friends you would like 
to have receive the magazine as 
your Christmas gift. A Christmas 
card will be sent in your name to 
notify them of the gift. 
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Send in your order NOW—and cross 
from your list the names of those to 
whom you have decided to send this 
extremely valuable gift. 
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Special Christmas Gift Offer 


2 GIFT SUBSCRIPTIONS FOR $3.00 
For Each Additional Subscription Add $1.00 
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WATER WORKS & SEWERAGE, 

400 West Madison Street, 

Chicago, Illinois. 

Gentlemen: I enclose $........ Please send the following gift subscriptions with an appropriate . 
Christmas card, in my name: 
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KENNISON OPEN 
Oh fer aa g 3 





Kennison Nozzle (Patented)—10-inch size. 
A simple, accurate means of 
metering raw sewage and 


industrial wastes. 


The Kennison Open Flow Nozzle (patented) 
furnishes for sewerage systems an entirely 
new method of measuring flow in pipes flow- 
ing partially full with wide variation in rate. 
A single float serves to actuate a nearby 
standard Register-Indicator-Recorder. The 
readings can be transmitted to a distant 
point, if desired. 
The Kennison Nozzle should be found 
broadly applicable to the numerous flow 
metering problems under low heads in main 
systems and in the disposal plant. 

Write for new descriptive Bulletin 289 which 

gives detailed dimensions and capacities. 
Laboratory Calibration Test of Kennison Nozzle 





BUILDERS IRON FOUNDRY 


“Builders of the Venturi Since 1891” 


9 Codding St. Providence, R. I. 
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MEETINGS SCHEDULED: 


Dec. 29—New York City, N. Y. (Hotel New Yorker) 
New York Section & New Jersey Section A.W.W.A._ Joint 
“Get-Together” Luncheon, followed by meeting. See’ 
N. Y., Section, R. K. Blanchard, 50 West 50th St. New 
York City. Sec’y., N. J. Section, H. N. Lendall, Rutgers 
University, New Brunswick, N. J. ° 

Jan. 17-21—Srtittwater, Oxia. (A. & M. College). 
Oklahoma Water & Sewage Conference. Water & Sew- 
age Short Course. Sec’y. of Conference, J. H. Darcey 
State Dept. Health, Oklahoma City. Head of Short Course 
Prof. E. R. Stapley, A. & M. College, Stillwater, Okla.’ 

Jan. 19-21—New York City (Engineering Societies Bldg.), 
American Society of Civil Engineers. Sec’y., Geo. T. Sea- 
bury, 33 West 39th St., New York City. 

Jan. 20*—Boston, Mass. (Statler Hotel). 

New England Water Works Assn. (Monthly Meeting.) 
Sec’y., Frank J. Gifford, 613 Statler Bldg., Boston, Mass 
*(Other scheduled meetings Feb’y. 17th and March 17.) 

Jan. 20-22—New York City (Hotel McAlpin). 

New York State Sewage Works Assn. (Annual Meeting.) 
Sec’y., A. S. Bedell, State Dept. Health, Albany, N. Y, — 

Feb. 14-19—Co.iece Station, Tex. (A. & M. College). 
Texas Water Works Short School. Sec’y., V. M. Ehlers, 
State Dept. Health, Austin, Texas. 

Feb. (date open)—New Brunswick, N. J. (Rutgers University), 
New Jersey Section A.W.W.A. Sec’y., H. N. Lendall, 
Rutgers University, New Brunswick, N. J. 

Mar. 17-18—JAmeEstown, N. Y. (Hotel Jamestown). 

New York Section A.W.W.A. Sec’y., R. K. Blanchard, 50 
West 50th St., New York City. 

Mar. 21-23—LovutsvitL_e, Ky. (Hotel not announced). . 
Kentucky-Tenn. Section A.W.W.A. Sec’y., H. D. Schmidt, 
State Dept. Health, Nashville, Tenn. 

Mar. 23-25—Winpsor, OntarIo (Prince Edward Hotel). 
Canadian Section A.W.W.A. (Annual Meeting.) Sec’y.- 
Treas., A. E. Berry, Ontario Dept. Health, Parliament 
Bldgs., Toronto, Ont. 

Apr. 5-6—(Place not announced). 

Illinois Section A.W.W.A. Sec’y., Mr. Winfred D. Gerber, 
P. O. Box 232, Urbana, III. 

Apr. 7-8—LarayettE, Inp. (Purdue University). 

Indiana Section A.W.W.A. (Annual Meeting.) Sec’y.- 
Treas., John A. Bruhn, Indianapolis Water Co., 113 Monu- 
ment Circle, Indianapolis, Ind. 

Apr. (date open)—(Place not announced). 
Kansas Water and Sewage Works Assn. Sec’y.-Treas., 
Ernest Boyce, State Board of Health, Lawrence, Kan. 





Apr. 24-28—New Orveans, La. (Hotel Roosevelt). 
American Water Works Association. (Annual Conven- 
tion.) Executive-Secretary, H. E. Jordan, 29 West 39th 
St., New York City, N. Y. 











May 13-14—Bozeman, Montana (Baxter Hotel). 
Montana Section A.W.W.A. Sec’y., H. B. Foote, State 
Board of Health, Helena, Mont. 

May 19-21—SpokaNneE, WasuH. (Hotel not announced). 
Pacific Northwest Section A.W.W.A. Sec’y., Fred Merry- 
field, Oregon State College, Corvallis, Ore. 

May 23-25—Daytona Beacu, Fa. (Hotel not announced). 
Florida Section A.W.W.A. Sec’y., J. R. Hoy, 404 Hilde- 
brant Bldg., Jacksonville, Fla. 


CATALOGS AND 
LITERATURE RECEIVED 


[Any of the publications rewiewed in this section can 
be secured from or through Water Works and Sewerage, 
if such be desirable.| 

“Homelite Portable Pumps and Blowers”—Are 
illustrated and described in a new 4-page bulletin, pre- 
pared in easy to digest style, by the Homelite Corp. of 
Port Chester, N. Y. It is picturized to show at close 








view the several utilitarian and easily portable Homelite 
units; and, at distant view, the several jobs being serv- 
iced by compact Homelite gasoline engine driven blow- 
ers, pumps, compressors, generators, flood lights. The 
brief descriptive matter opposite each picture completes 
a story for quick reading. This master folder is supple- 
mented by more detailed facts in separate bulletins cover- 
ing each unit, for mailing upon request. The adapta- 
bility of these handy one-man “Tool-Box” type units, 
having multiple uses, will prove as interesting to sewer- 
age operators as they have to water works operators and 
contractors. For a copy of “Homelite Portables” write 
Homelite Corp., 179 Riverdale Ave., Port Chester, N. Y. 

“Economy in Water Transportation”—Is the theme 
of a new, enlightening and useful 32-page Johns-Man- 
ville Transite Pipe bulletin—the most complete yet is- 
sued on this product. It introduces the reader to 24- 
year-old cement-asbestos pipe, as having first been pro- 
duced for successfully transporting corrosive sea water; 
and now manufactured in 20 plants, accounting for the 
23,000 miles of this lightweight non-tuberculating prod- 
uct in service. A meaty section deals with the compara- 
tive water carrying capacities and friction losses (pre- 
dicted and actual, old and new) of ferruginous and ce- 
ment base pipes, as supported by records, quoted por- 
tions of committee reports, and excerpts from actual 
reports of tests made by the Pitometer Company and 
other investigators. What increased and sustained ca- 
pacity means (1) in economy of installation (pipe size 
reductions), and (2) continuing savings in operating 
costs (pumping) are set forth and illustrated by illu- 
minating charts, useful to engineers and operators alike. 
A chapter is devoted to pipe line maintenance stresses 
freedom from electrolysis troubles, pitting (inside and 
out), repairs, periodic cleanings. The advantages of the 
rubber gasketed flexible joints (couplings) employed 
enumerate leak tightness, flexibility, laying curved lines 
with straight pipe, ease and economy of assembly. Meth- 
ods and ease of tapping, and pipe cutting (with a common 
carpenters’ saw), insertion of fittings, tamping and back- 
filling, are described and illustrated. Then is described 
the care and precision in Transite Pipe manufacture and 
testing, which is followed by excerpts from the reports 
of the Underwriters Laboratories, which has approved 
Class B Transite Pipe for fire protection lines. Then 
many pictures of representative installations and opin- 
ions from users appear. Finally are presented specifica- 
tions covering Transite Pipe and its laying, accompa- 
nied by weight and dimension tables covering various 
classes of pipe and the Simplex couplings. Presented, 
also, are eight comparative advantages of Transite pipe 
in sewer construction. For a copy of “Transite Pressure 
Pipe,” write Johns-Manville Corp., 22 East 40th St., 
New York City. 

“Flexible Drive Shafts”—In a recent symposium 
on “Pumps and Pumping,” in the water and sewage 
field, held under the auspices of the American Soc. of 
Mechanical Engrs., considerable interest developed 
amongst engineers in the modern adaptation of flexible 
drive shafts for pumps, the shaft being equipped with 
unique universal-joints serving as do those used on 
motor-truck drive shafts. From pump manufacturers 
came considerable favorable comment on the develop- 
ment. In a recent mail has been received a bulletin 
from H. S. Watson Co. of San Francisco, illustrating 
and describing Watson-Spiter Flexible Drive Shafts for 
driving vertical or horizontal pumps; also gear-driven 
deep well pumps. Interesting is the adaptation of the 
floating-end tubular shaft, and the unique W.-S. “Needle 
Bearing” Universal Joints. A cut-away section clearly 
pictures and describes each feature of the floating end 














This simple flowsheet is taken from an actual municipal 
sewage treatment plant operating in a small California 
community. Some dairy wastes are added to the domes- 
tic sewage. The plant does a fair job, but it gives off 
objectionable odors and it does not give a clear effluent. 
Here are two ways that chemical treatment could 
help this plant: 
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RESULTS: 

(a) Great reduction in B. O. D. (biochemical 
oxygen demand) of settled sewage going 
to sprinkling filter. 

b) Odor reduction at entrance to plant. 

‘° Filter capacity increased. 























RESULTS: 

(a) Much clearer filter effluent. 

b) Odor nuisance greatly reduced. 

c) B. O. D. load on filter greatly reduced. 
d) Overall efficiency greatly increased. 





Can chemical treatment help your plant? 


Yes—chemical treatment with Ferric Chloride can help 
any sewage plant consisting of at least a settling tank. 
If you have more extensive treatment, Ferric Chloride 
can help you obtain more economical operation. You 
may not need any additional equipment except an in- 
expensive applicator. Send us details of your present 
treatment and we will gladly supply details without 
obligation. 


Liquid Chlorine » Ammonia ° Ferric Chloride 


GREAT WESTERN 
ELECTRO-CHEMICAL CO. 


9 MAIN STREET, SAN FRANCISCO 
PLANT: PITTSBURG, CALIFORNIA 
4151 BANDINI BLVD., LOS ANGELES 
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BORN 35 YEARS 
TOO SOON 


Many a business leader of today applied his back 
muscles to obtain the family’s supply of water from the 
old wooden pump. But most of the next generation will 
be unable to boast of the pump handle as a muscle builder. 


Today, modern water purification plants, in charge of 
competent chemists and engineers, are fast replacing 
outmoded and often dangerous water supplies of past 
generations. 


Health authorities everywhere have long since recog- 
nized the tremendous importance of water chlorination 
as a means of wide-spread elimination of diseases. The 
modern water plant is standard equipment in communi- 
ties almost everywhere. 


But state and municipal water-works plants must be in- 
sured of quick and adequate supplies of Liquid Chlorine 
—and advice and technical assistance when they need it! 
Solvay’s “Big 3” Service is a service system upon which 
water-works men can always depend. 


Solvay Liquid Chlorine shipments are now routed from 
Syracuse, New York and Hopewell, Virginia. Upon an- 
nouncement early in 1938, shipments will also be made 
from Baton Rouge, Louisiana. Your inquiries on Solvay 
Liquid Chlorine are cordially solicited. Please write to 
the nearest branch office listed below. 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by 
The Solvay Process Company 


40 REcToR STREET New York 
Boston BRANCH SALES OFFICES: Philadelphia 
Charlotte Cleveland Kansas City Pittsburgh 
Chicago | Detroit New Orleans St. Louis 
Cincinnati Indianapolis New York Syracuse 














and “Needle (Roller) Bearings,” within sealed lubrj- 
cant chambers. Revolutionary, in pump drive, is the 
illustrated claim that each joint will absorb angular mis- 
alignments up to 20 degrees each side of the center-line. 
Specifications in tabulated form (with illustrations) 
cover a variety of types and shaft sizes, of 1 to 250 H.P. 
capacity. So well proven is the new flexible drive that 
the bulletin lists 10 leading pump manufacturers who 
approve and supply the Watson-Spicer Drive, when 
specified, or where indicated to insure high reliability, 
Doubly interesting is the fact that the “Needle Bearing” 
joints are competitive in cost with commonplace shaft 
couplings. Aside from pump drive, these novel flexible 
floating-end shafts should be of interest wherever drive 
shafting is employed in modern water and sewage plants, 
with their variety of mechanical equipment. The 
“W.-S.” bulletin might have been captioned “Whipping 
the Whip” (and the bearing and alignment) problem in 
drive shafting. Every engineer and manufacturer 
should find the Watson-Spicer brochure worth writing 
for. Ask for Bul. No. 5, H. S. Watson Co., 1145 Har- 
rison St., San Francisco, California. 


“Mathieson Chemicals”—Is the caption of an at- 
tractive booklet from Mathieson Alkali Works, old and 
important chemical producers, with three major plants 
spread from Niagara Falls and Saltville, Va., to its- 
newest at Lake Charles, La. Interesting Mathieson his- 
tory reveals that the first American production of gaseous 
electrolytic chlorine and caustic soda, in Mathieson’s 
unique Castner rocking cells, took place in its Saltville, 
Va., works in 1895 and, on commercial scale, at Niagara 
Falls a year later. At that time all chlorine went into 
chlorinated lime, commonly known as bleaching powder. 
More pioneering is evidenced in Mathieson’s develop- 
ment of the money saving one-ton chlorine container 
and its multiple unit tank car, since released for use by 
all chlorine manufacturers. Likewise, a pioneer (1923) 
in production of anhydrous ammonia from electrolytic 
hydrogen and atmospheric nitrogen. And, from some 
of the latest pioneering (1928) has come Mathieson’s 
super-hypochlorite (H.T.H.) in dry powder form con- 
taining more than twice the chlorine content of the older 
chlorinated lime product—bleaching powder. Then 
came Mathieson “Dry Ice,” now far beyond the novelty 
stage. With attractive picturization, “Mathieson Chem- 
icals” describes the 17 distinctive products manufac- 
tured; lists them in tabular form to show where, and 
how, each chemical is used by industry and in the mu- 
nicipal field. A spot map shows locations of Mathieson 
plants. For “Mathieson Chemicals,” which is something 
more than a sales talk, write Mathieson Alkali Works, 
Inc., 60 East 42nd St., New York City. 


“Pipe Thawing Manual—by Hobart”—A timely 
and useful manual on pipe thawing has come from Ho- 
bart Brothers, manufacturers of electric welding ma- 
chines in a variety of styles and capacities. It sets forth 
valuable “Hints for Successful Pipe Thawing,” based 
on experiences fn Chicago and elsewhere. “Field Ex- 
periences” with Hobart’s Simplified (low voltage) Weld- 
ers are presented, and sketches indicate typical methods 
of connecting and operating electric welders in pipe 
thawing, under a variety of conditions. Typical costs 
are given for the cases illustrated. Every water works 
operator threatened with the possibility of cold weather 
troubles will find the “Hobart Pipe Thawing Manual” 
worth studying and preserving for ready reference there- 
after. For a copy, write Hobart Bros., Dept. WS, Troy, 
Ohio. [Unexplainable is the fact that the location of the 
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Hobart factory, or distribution points, is nowhere to be 
found in the “Manual.” —Eb. | 

“Olympic Bronze”—Is the caption of a recent 48- 

ge bulletin by Chase Brass and Copper Co., which de- 
scribes and illustrates the properties and methods of 
fabricating the hard and corrosive resisting Olympic 
Bronze—an alloy of copper and silica. Its tensile 
strength, hardness, toughness, and other physical and 
chemical qualities are set forth. Considerable space and 
detailed (illustrated) suggestions are given in respect 
to methods of are and flame welding the bronze alloy. 
Then follows a section of pictures of applications, in- 
cluding those in water and sewage systems and treatment 
plants, where strength and durability are prerequisites. 
At the end are several tables of weights and thickness 
of sheets, pipe, tubes, rods and wire. For the new bul- 
letin, “Olympic Bronze,” descriptive of the material and 
suggestive of adaptations, write Chase Brass and Copper 
Co., Waterbury, Conn. 

“Acid-Proof Cements—by Quigley”—A fairly new 
product of the Quigley Company, New York City, is 
described in a new bulletin covering their Acid-Proof 
Cements for use in lining acid tanks, laying up tiile 
work or brick, in tank and sewer construction where 
acid attack from industrial sewages or sewer gas is apt 
to occur. The Quigley Cements are suggested for joint- 
ing, pointing-up, and other uses around water and sew- 
age plants, including building of ferric chlorine towers 
from glazed sewer pipes, and stacks for sludge gas boil- 
ers, in which sulphur fumes are oxidized to acid. One 
picture illustrates a large brick sewer on which 150 tons 
of Acid-Proof Cement were used. Specifications given 
cover the black and gray. Also Quigley Acid-Proof 
Brick are described along with other Quigley products. 
For a copy of Bul. A P 122-R, write Quigley Company, 
Inc., 56 West 45th St., New York City. 

“Armco Paved Invert Pipe”’—Is presented in a 
uniquely arranged booklet issued by the Armco Culvert 
Mfgrs. Association. It recounts the highlights of the 
history behind 41-year-old corrugated drainage pipe, 
through its development to modern day Asbestos Bonded 
Armco Pipe in diameters 6 to 96 inches. It pictures 
growing usage, durability and dependability of the prod- 
uct, in more recent years employed on sanitary and com- 
bined sewers as well as drainage projects. For descrip- 
tive literature on “Asbestos Bonded Armco Pipe” write 
Armco Culvert Mfgrs. Assn., Middletown, Ohio. 

“Non-Clog Pumps—by Yeomans”—Are covered in 
a recent bulletin from Yeomans Brothers Co. of Chi- 
cago, describing their new Type “HNC” horizontal non- 
clog sewage and sludge pumps to handle 50 to 10,000 
G.P.M. flows up to a head of 100 ft. Featured are 
“Yeomalite” treated impellers, to preclude grit wear and 
corrosion; exclusive two sealed Timken tapered roller 
bearings, in split housing, easily renewed wearing parts. 
An impressive list of Yeomans Bros. sewage pump in- 
stallations and a picture of a battery of the newest pumps 
complete Bulletin 6220. Address, Yeomans Brothers 
Co., 1433 Dayton St., Chicago, III. 


“Running Water”—Is the theme of a new FORD 
pocket-sized brochure that warns operators, “Don’t Let 
Running Water Run Away with You.” It’s a snappily 
gotten up booklet with entertaining sketches (cartoons) 
on each page, of perplexed or happy operators, as the 
case may be. Below each is the dignified picturization 
of the Ford Unit needed to correct “What’s Wrong with 
This (and That) Picture?” It makes enjoyable and 
instructive reading, should result in sales to “you fellers 
in the same dern fix.” If you haven’t seen it, get a copy 
of “Running Water” from The Ford Meter Box Co., 
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4, ACCURATE 


“3S” \) WATER MEASUREMENT 
















Where uniform accuracy is de- 


manded, you will find SPARLING 


Wall Type 


Main-Line Meters on the job. Ac- 
ae am curacy is built-in by perfect machin- 
Recorder ing of every part, rigid inspection of 


assembly and thorough testing of the 
completed instruments. That is why 
their initial accuracy lasts through many 
long years of service. Interchangeable 
parts prolong their life indefinitely. 















In sizes from two to sixty inch, they meet 
all master metering requirements of the 
smallest plant to the largest municipal 
water system. 


Moderately priced, low in maintenance 
cost, easy to install. 


Send for Bulletin 304, fully describing 
Sparling Main-line Meters and com- 
panion Indicators and Recorders. 


*. SPARLING 


WATER MEASURING EQUIPMENT 


Los Angeles Cincinnati 
945 N. Main St, 622 Broadway 
Chicago New York 


3104 S. Michigan Ave. 101 Park Ave, 

















1 
Cine MACHINE 


7 
‘ 
jee ea -- BORE 164 maa ee ee ee 


Hydraugers continue establishing underground 
pipe installation records! This time a large East- 
ern gas company bored under a double roadway 
ee bg hig of 7 = ———. It's = ; 
ore only an all time record but a handsome saving 
a Pre By or “sp of $4,000.00 —a figure several times the cost of 
to 1414” diameter. the Hydrauger! You can be sure that a 
No underground Hydrauger will vad for itself in a few months. 
formation is too It does ordinary jobs better and faster —it does 
tough. It is indis- jobs considered “impossible'' for any other 
pensable when method. Ask for Catalog today! 

wrapped or coated HYDRAUGER CORPORATION, LTD. 
piping is installed. 116 New Montgomery St, SAN FRANCISCO 


HYDRAUGER 


Hydrauger is oper- 
ated by a § horse- 
power airmotor. It 
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Monsanto 





Manufactured by 





Monsanto Chemical Company 
Gr. Lous.U.S.A. 


Chlorine is manufactured and shipped from 
our works at Monsanto (East St. Louis), lil. 


Other Products: 


FERRISUL... 


An excellent coagulant. 


¥ SANTOSITE... 


An efficient and economical 
reducing agent for removing 
dissolved oxygen. 








onsanto 
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Now’s the time to order 
your DOUBLEX SIMPLEX 
g SPLIT SLEEVES and SPLIT 


BELL SLEEVES so you'll 
have them on hand for winter emergencies. These sleeves 
make an amazingly quick, economical, effective repair for 
broken mains. For further details, prices, etc., address 
Acipco office nearest you. 

















AMERICAN CAST IRON PIPE CO. 
BIRMINGHAM, ALA. 
New York City Chicago Kansas City Minneapolis Dallas 
Los Angeles San Francisco Pittsburgh Cleveland 
el 
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-ANTHRAFILT 


Replaces sand in three more plants 


Three large filter plants (names on request) have 
recently changed from sand to Anthrafilt for the 
sole purpose of increasing plant capacity. With 
Anthrafilt, these plants have been able to almost 
double their filter rate which, together with longer 
filter runs, has eliminated the necessity of plant 
expansion. 


Another slow sand plant has increased capacity 
about 50%, by using a top dressing of Anthrafilt 
over the sand bed. 


Inquiries are invited and samples furnished. 


THE HUDSON COAL CO. 


SCRANTON, PA. 





G. B. FILLMORE, 
Vice President—Sales | 


H. H. SHAVER, 
Asst. Gen. Sales Agent 






































RITE-HITE 


Patent No. 1,852,928 
RITE-HITE Valve Box Tops 
are semi-steel one piece cast- 
ings and are used for raising 
or lowering the height of old 
valve boxes without disturb- 
ing the paving. 


Ask for descriptive folder 


TAPAX 


MANHOLE CUSHION 


Patent No. 2,050,050 


TAPAX takes all the noise and danger out of 
loose manholes. It stops the noise and the com- 
plaint in one operation. 


Send for 100-ft. trial reel—for which we will bill 
you only $15—if not satisfied, send back what 
you have not used and we will cancel the charge 
or send for full description and sample. 


TROHN’S SUPPLIES, INc. 
207 HOYT AVE. 
MAMARONECK, NEW YORK 


















































WHEN SHOWERS 
DON’T SHOWER 


“What ails this shower? All it does is dribble!” 
yells Mr. Citizen. “Don’t I know it?” echoes Mrs. 
Citizen. “All the neighbors are complaining.” 
2 
“What ails our water pressure, Joe?” says the 
Mayor to the Water Commissioner. ‘“Pressure’s 
okay at the pumping station,” retorts the Water 
Commissioner. “Trouble is the water is hard— 
chokes household water heaters and piping with 
scale. As I’ve told you before, we need a Permutit 
municipal water softener.” 
2 < 

Don’t wait until the house piping of your citi- 
zens is ruined. Don’t wait until public protest 
becomes peremptory. Act now. Save money for 
your citizens. Save soap. Save work and discom- 
fort. Investigate Permutit municipal water soft- 
ening systems. Write for complete data—esti- 
mates—references. Address your inquiry to The 
Permutit Co., Dept. G1, 330 W. 42nd St., N. Y.C. 


__ Permutit_T 
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Consulting Engineers 
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WATER WORKS & SEWERAGE 











Albright & Friel, Inc. 


Engineers 


Chester E. Albright Francis S. Friel 
Water Supply and Purification 
Sewerage and Sewage Disposal 


Industrial Waste and Refuse Disposal 
Investigations Valuations Reports 


1520 Locust Street 
Philadelphia, Penna. 


Fuller & McClintock 
Engmeers 


F. G. Cunningham 
Elmer G. Manahan Ernest W. Whitlock 
H. K. Gatley 


Sewage Treatment, Sewers, Waterworks, 
Purification, Drainage, Waste Disposal, 


Valuations 
11 PARK PLACE NEW YORK 


Nussbaumer & Clarke, Inc. 


Newell L. Nussbaumer Irving Clarke 
Z. B. Phelps, Jr. 
Water Supply & Purification 
Sewerage & Sewage Disposal 
Garbage Incineration 


69 Henry St. 
Binghamton, N. Y, 


327 Franklin St. 
Buffalo, N. Y. 














John W. Alvord 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 


Alvord, Burdick & Howson 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal, Drain- 
age, Appraisals, Power Generation 


Civic Opera Building Chicago 





. . 
Gascoigne & Associates 
Consulting Sanitary Engineers 
G. B. Gascoigne A. A Burger 
W. L. Havens F. W. Jones 
C. A. Emerson, Jr. F C. Tolles 
Water, Sewage, Garbage and Industrial 
Waste Problems— Valuations and Rate 
Investigations 


CLEVELAND NEW YORK 
Leader Bldg. Woolworth Bldg. 








Malcolm Pirnie 
Engineers 


Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates. 


Supervision and Operation. 
Valuation and Rates. 


25 W. 43rd St., New York, N. Y. 




















Barstow & LeFeber, Inc. 


Municipal—CONSULTING ENGINEERS— 
Industrial 
Water Supply and Purification, Sewerage, 
Sewage and Trade Waste Treatment, Valu- 
ations, Rates, Management, Chemical and 
Biological Laboratories. 
E. D. Barstow Alfred LeFeber 
Associate Engineers 
H. H. Mace L. F. Converse Wm. H. Carr 
American Bldg. Mendenhall Bldg. 
Cincinnati, Ohio Akron, Ohio 














Greeley & Hansen 
Hydraulic and Sanitary Engineers 


Investigations and Reports. Plans and 

Specifications. Supervision of Construc- 

tion. Supervision of Operation. Water 

Supply and Purification, Sewerage and 

Sewage Disposal, Garbage Collection and 
Disposal, Appraisals 


6 N. Michigan Avenue, Chicago, IIl. 








Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 


Sewerage and Sewage Disposal, 
Water Supply and Purification. 


50 Church St., New York 














Black & Veatch 
CONSULTING ENGINEERS 


4706 Broadway, Kansas City, Mo. 
Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, 
Power Plants, Valuations, Special Investi- 
gations, Reports and Laboratory Service 
E. B. Black N. T. Veatch, Jr. 


A. P. Learned H. F. Lutz 
F. M. Veatch E. H. Dunmire 
E. L. Filby 














Nicholas S. Hill Associates 
Consulting Engineers 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, 
Valuations, Rates, Design Construction, 
Operation, Management, Chemical and 
Biological Laboratories. 


112 East 19th St. 
New York 


Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purifica- 
tion, Sewage Treatment, Overating Super- 
vision of Plants, Sanitary Surveys, Stream 
Poilution Investigation, Swimming Pool 
Control. Chemical and _ Bacteriological 
Analyses, Testing of Materials. 


369 East 149th Street, New Yerk City 
(Tel.: Melrose 5-6579) 























Burns & McDonnell 


Engineering Co.- 
McDONNELL-SMITH-BALDWIN- 
TIMANUS-McDONNBLL 
Consulting Engineers Since 1897 
Waterworks, Light and Power, Sewerage, 
Reports, Designs, Appraisals, 
Rate Investigations 
Kansas City, Mo., 107 West Linwood Blvd. 
Cincinnati, Ohio, 307 East Fourth St. 

Albany, N. Y., 11 North Pearl St. 














Morris Knowles, Inc. 
Engmeers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning. 


Pittsburgh, Pa. P 











Russell & Axon 


Consulting Engineers, Inc. 


Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr. 


Sewerage, Sewage Disposal, Water 
Works, Filtration, Softening, 
Power Plants 


4903 Delmar Blvd. St. Louis, Mo. 

















Chester, Campbell, Davis & Bankson 


The Chester Engineers 


Water Supply and Purifieation, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications 


Investigations, Appraisals, Rates, Testi- 
morsy, Design, Supervision, Operation, 
Aceountmg 


130 Seventh Street, Pittsburgh, Pa. 














Metcalf & Eddy 


Engineers 
Water, Sewage, Drainage, Refuse and 


Industrial Wastes Problems, Laboratory, 
Valuations. 


Statler Bldg., Boston 











Whitman & Howard 


Harry W. Clark, Associate 
Engineers (Est. 1869—Inc. 1924) 
Channing Howard Paul F. Howard 
Walter A. Janvrin C. Roger Pearson 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and Indus- 
trial Development Problems, Investigations, 
Reports, Designs, Supervision, Valuations. 


89 Broad St., Boston, Mass. 
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THIRST’ OF INDUSTRIES 


Quenching the thirst of today’s 
great industries is truly an amazing 
accomplishment. For man, machines 

and materials, there can be no short- 
2 age of water. So, wherever you find epnebnincia inapteicn ate +e 
Electro-Magnetic . deep wells and pumping equipment, Crrccenmeco .. wownn, Tow, 
ill ft AYNE-NORTHERN CO., MISHAWAKA, IND. 
Chemic al Feeder you will most often see the name of eat he ree oe 


Layne ...a symbol of mature engi- 





AFFILIATED COMPANIES 


Lavne-New Yor« Co. . New Yor« City. 


—To eontrol feeding of acids, neering pre: the bp age oe tip i LAYNe-NorTHWesT Co. MILWAUKEE, Wis 
resisting quality and an always de- Layne-On1o Co. . . . CoLumaus, Ono. 

alkalies, ete., with the pendable record of operation. Lavne.Texas Co... . Peer me og 
greatest degree of accuracy a a Emicnoe. fu, MINNEAPOLIC. Minh. AND 

For literature explaining our serv- ari SAF 4: Pat a 

Units available for feeding from 10 lbs. to 1,200 lbs. ices of designing and installing water Boston. s ; «MASSACHUSETTS. 
Proportional or constant feed—long-time guarantee. supply systems, please address: Font Ema. Wen. Guramio. CanApal 






Send for Bulletin No. 101 LAYNE & BOWLER, INC. 


AMERICAN WATER Pca esperar, 
SOFTENER COMPANY LAYNE PUMPS 


Lehigh Avenue at 4th Street Philadelphia, Pa. WELL WATER < SYSTEMS 



















Simplicity of Design, Construction 
and Operation Feature These Valves 


@ Controlling Float Valve @ Float Control Valve for 
is ideal for heaters, vats, high or low pressure serv- 
tanks, etc. Valve entirely ice which can function on 
self-contained and operates any desired water level 
without water spill. Sensi- variation desired. No water 
tive in operation and in- hammer or shock due to 


destructible due to air and alr and waney cushioning. 
<r Furnished in angle or globe 
water cushioning and heavy 


‘ ’ patterns '/2" to 24" sizes in 
bronze mountings. Sizes bronze, iron body or steel. 
to 24". No metal contacts assure 
lifetime service. 











Float Valve 


» 4 | eee « 


Sanat | 






Controlli ‘ 
enna Sea. Weve @ Altitude Valve assures 


perfect water-level control 
in tanks, standpipes and 
reservoirs. Always function 
without any water surge or 
shock due to efficient air 
and water cushioning. Fur- 
nished with automatic, elec- 
tric and manual control, 
and for single or double- 
action service. 








@ Cushioned Swing Check 

Valve is nonslam due to 
perfect cushioning cham- 
ber. Minimum friction loss 
through valve and soor 
pays in power cost savings. 
Furnished in all sizes 4" and 
larger for all service con- 
ditions and pressures. Eas- 
ily equipped with lever for 
manual control. 


<a-PrF=-Drozmumo 






Over 30 years’ experience is back of these valves. 


GOLDEN-ANDERSON VALVE SPEC. CO. 


1329 FULTON: BLDG. Swing Check Valve 
PITTSBURGH PENNA. 







Altitude 
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ZES 


MODERN IRON WORKS 


QUINCY i on oe ome 











es 


You can prevent wear and cutting of rods, plungers, shafts and 
valve stems by using 


MABBS RAWHIDE PACKING 


In Your Water Works and Sewage Plants 
IT LASTS LONGER 


Is Anti-Frictional, Saves 
Power, Labor and Re- 
pairs. Will prove the 
cheapest packing that 
can be bought. 


Trade Mark 





Reg. U. S. Pat. Off. 


We make a specialty of Rawhide Meter Washers. 


MABBS HYDRAULIC PACKING COMPANY 
431 S. Dearborn St. Incorporated 1892 Chicago, Illinois, U.S.A, 

















MODERN pH and 


youl CHLORINE CONTROL 


A 65-page handbook containing a sim- 


CHLORINE ple explanation of pH control and its 


practical application to numerous prob- 
lems. The applications of chlorine are 


and also discussed. 
1 d 
PHOSPHATE saith methods of operation, of our eau: 
ment for colorimetric p chlorine an 
CONTROL 


phosphate control; also Coleman Glass 
Copy sent free on request. 


Electrode. 
W. A. TAYLOR & CO., INC. 
872 Linden Ave. Baltimore, Md. 


THE 



































The FORD Portalle 
TESTING TANK 


FOR TESTING WATER METERS 


A positive, accurate and convenient tester 
for use in the meter shop or on the job. 
Absolutely simple and easy to use. Should 
be in every water works, large or small. 


Write for catalog and further information. 


THE FORD METER BOX CO. 


WABASH, INDIANA, U. S. A. 




















ROBERTS FILTERS 


——"STANDARD OF QUALITY" ——— 


For more than thirty years we have specialized in the 
art of water purification. We manufacture a full line 
of water filters, both pressure and gravity type; Zeo- 
lite water softeners; swimming pool recirculating 
equipment; and various forms of water rectification 
units. Inquiries are invited on all problems of water 
treatment. 


ROBERTS FILTER MANUFACTURING CO. 
607 COLUMBIA AVE. DARBY, PA. 








Arrowhead Grating & Treads 


Engineers’ Handbook sent on request. 


ARROWHEAD IRON WORKS, Inc. 
431 W. Sth St., Kansas City, Mo. 











EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made, 2” Suction 
og Ee Discharge. Capacity 1400 G:P.H. Weight 


- THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 


NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 1064 Peoples Gas * Building 
Catalog “‘T”’ Gives Full Data, Also Edson Hand and Power 
Pumps, Suction Hose ‘od Pump Accessories 











STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
.. styles, sizes and weights. 
Prine Write for Catalog and Prices 
SOUTH BEND FOUNDRY Co. 


Gray Iron and Semi-Steel Castings SOUTH BEND, INDIANA 

















— April, 1938 — 


The Annual Convention and Reference Data 
Edition of Water Works and Sewerage. 
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SAUE-2, Using Quick Lime 
Quick lime—95% CaO—costs less than hydrated 
lime containing 72% CaO. This saving is yours 
with the Infilco Continuous Feeder and Slaker. 
Operation is dustless and vapors are auto- 
matically ejected. Vertical agitation assures uni- 
formity of milk of lime mixture. Requires but 
little more space than a dry chemical feeder. 


INTERNATIONAL FILTER CO. 
59 E. Van Buren Street, Chicago 





79 





270 COMMINUTORS 
NOW IN SERVICE 














Fig. 2202—Comminutor installed 
and operating. Screening and 
screenings disposal are _ elimi- 
nated. Coarse sewage matter is 
cut into small settleable solids 
without removal from channel. 


SEWAGE EQUIPMENT DIVISION 


CHICAGO PUMP COMPANY 







VACUUM= CONDENSATION = CIRCULATING ~ BILGE 
FIRE — HOUSE — SEWAGE — SCRU-PELLER PUMPS 
AERATORS — COMMINUTORS — SAMPLERS 


2349 =—— St. 








Chicago, on 











ee 








___ Pressure : Sewer : Culvert : Subaqueous. | : 


TOOK JOINT REINFORCED CONCRETE PIPE 


LOCK JOINT PIPE CO. Est. 1905. Ampere, N. J. 
WRRSEE: fe ae Ee 




















Use PFT Equipment in Your 
Sewage Treatment Plant 


Write fer Latest Bulletins 


PACIFIC FLUSH TANK COMPANY 


Designers & Manufacturers @, of Sewerage and Sewage 


4241 4At 
ae. Ae Treatment * " Equipment ale 
Chicago, as SINCE 1893 New York, N. 














$r%¢q LUDLOW 


Sewerage and Filtration Equipment 


Forget your valve problems in 
sewerage disposal and filtration 
equipment. Specify Ludlow for 
trouble-free performance. 
Available in all types and sizes, 
Ludlow valves and gates are de- 
signed for positive, steady action 
and are backed by more than 
seventy years’ experience in valve 
design. 

All Ludlow water works valves 
conform to A. W. W. Associa- 
tion standards. Write for further 
information and quotations. 


The Ludlow Valve Mfg. Co. 
Troy, New York 
















FLAP VALVE 


HYDRAULIC 
SHEAR GATE OPERATED VALVE 
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ARE GIVING 
THESE 


New Brunswick, N. J. Old Hickory, Tenn. Topeka, Kan. 
27.2% less alum 23.5% less alum 2.8% less lime 
43.0% less wash water 


11.2% less lime 





27.2%, less wash water Richmond, Va. Louisville, Ky. 39.0% less blow down 
39% less alum 20-30% less alum 
50% less wash water 30% less wash water 
HE Dorrco Flocculator is about the only unit in latest such conversion—the coagulation basin of 


water treatment practice that is a self-liquidating the Hackensack Water Company at Oradell, 
investment. By effecting such substantial operating New Jersey. 


faa. os — in the tabulation above, it Small scale tests conducted at your plant with a 
quickly pays for itself. model Flocculator can predict very closely the sav- 
Conversion of existing basins to Flocculator ings you may expect from a Flocculator installation. 


operation is usually a simple matter because A Dorr engineer will gladly con- 
of an adaptable design. Pictured above is the duct such tests at your request. 


mn DORR COMPANY »«. 


ENGINEERS ° 570 Lexington Ave., New York 


° DENVER « LOS ANGELES 





a 
eTORRCOS 
a 








ATLANTA . TORONTO e CHICAGO 


DORR TECHNICAL SERVICES AND EQUIPMENT ARE ALSO AVAILABLE FROM THE FOLLOWING COMPANIES: ——————— 
NETHERLANDS: Dorr-OliverN.¥.. The Hague» ENGLAND: Dorr-Oliver Company Ltd., London « GERMANY: Dorr Gesellschaft,m.b.H. Berlin « FRANCE: Soc.Dorr-Oliver, Paris 


ITALY:$.A.1. Dorr-Oliver, Milan + JAPAN: Sanki Eng. Co.,Ltd.,Tokyo- SCANDINAVIA: A.B.Hedemora, Hedemora, Sweden * AUSTRALIA: Crossle & Duff Pty. Ltd.,Melbourne 
° :]'-W4| Olt t- [MEL t a Oe ee die 


ARGENTINA: Luis Fiore, Buenos Aires SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg 
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GLASS HOUSES 


are indispensable to chlorination 


TROUBLE in a Visible Vacuum Chlorinator doesn’t have a chance to develop into 
anything serious because the working parts are under the glass bell jar, always 
in plain sight. 


But this is only one reason for Visible Vacuum Control. Visibility has an important 
corollary—Accessibility. When adjustments are needed—just drain the tray, lift 
the bell jar and the complete control mechanism is accessible for cleaning, repair 
or adjustment. 


This important principle of combining Visibility and Accessibility, reinforced by 
standardized, high quality manufacturing and careful selection of the best 
materials has made the name “A W&T Visible Vacuum Chlorinator” synonymous 
with dependability, accuracy and low maintenance expense for over fifteen years. 
When you are faced with the selection of equipment for the control of chlorination, 
visit a W&T Visible Vacuum installation. There you will learn why the Engineer, 
Superintendent and Public Health Official alike agree that Visible Vacuum Control © 


is a real assurance for full value on your Chlorination dollar. 
Ask for technical publications 38, 157 and 158 describing W&T 
Visible Vacuum Chlorinators. 


WALLACE & TIERNAN CO. ic. 


Manufacturers of Chlorine & Ammonia Control Apparatus 
NEWARK, N. J. Branches in Principal Cities 
“‘The Only Safe Water is a Sterilized Water’’ 








